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!
!
6%&∋4,!−/0!&(&#3∋,3)∋.∋#;!#∃%/0∋&#&!ηΞ3,ς∋,∋!3,+!ϕ%ςς/.∋7!ΑΒΒει!)%.∋%:%!∋#!∋&!∗/0%!%−−∋>∋%,#!#/!Φ/0Η!Φ∋#∃!
≅0%:%,#3#∋:%! &/.(#∋/,&! 03#∃%0! #∃3,! 3+/≅#! &;&#%∗&! Φ∃∋>∃! +%3.! Φ∋#∃! +3∗34%! >/,#0/.Κ! ∴#03#%4∋>!
∋,,/:3#∋/,!∋&!0%1(∋0%+!#/!1(%&#∋/,!Φ∃/!#∃%!>/,&(∗%0!∋&7!Φ∃3#!≅0/+(>#&!3,+!&%0:∋>%&!&∃/(.+!)%!/−−%0%+!
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3,+!∃/Φ!#/!/−−%0!#∃/&%!≅0/+(>#&!3,+!&%0:∋>%&!ηΞ30Η∋+%&7!ΧχχβιΚ!ϑ∃(&!∋#!∋&!,/#!_(&#!3)/(#!0%#∃∋,Η∋,4!#∃%!
−(,+3∗%,#3.&!/,! #∃%! &(≅≅.;! &∋+%7!)(#! 3.&/! 3)/(#! 0%+%&∋4,∋,4! #∃%!)(&∋,%&&!/,! #∃%!+%∗3,+! &∋+%7! −/0!
%Γ3∗≅.%7! ∋,! #∃%! −/0∗! /−! (&%0Μ%Γ≅%0∋%,>%! 3,+! 0%#∃∋,Η∋,4! :3.(%! >0%3#∋/,Κ! 6%&∋4,%0&! >3,! )%4∋,! #/!
∋,−.(%,>%! &(&#3∋,3)∋.∋#;! #∃0/(4∃! 3≅≅.;∋,4! /,%! ,%Φ! &#03#%4;! #/! /,%! ∋&&(%Κ!Ψ:%0#∋∗%7!∗/0%! &#03#%4∋%&!
>3,!)%!%Γ≅3,+%+!(≅/,!#/!3++0%&&!∗/0%!∋&&(%&Κ!η∴∃%+0/−−7!ΑΒΧΒι!
!
ΘΚ[ΚΛ!Β)=∀2Ν2∗∀!(9).6).−!=%;!Ε3,(!Ε3,9)%.!
!
Ν,!#∃%!∗3&&!∗30Η%#7!≅0/+(>#!.∋−%>;>.%!#∃∋,Η∋,4!)%4∋,&!/,!#∃%!≅0/+(>#!−.//0!3,+!%,+&!/,!#∃%!0%#3∋.!−.//0!
η?3;,%7! ΑΒΧΧιΚ! ϑ/! >/,&∋+%0! 3! &(&#3∋,3).%! +%&∋4,! &#03#%4;! #∃%! +%&∋4,%0&! ! ≅0/>%&&! ,%%+&! #/! )%>/∗%!
∗/0%!∃/.∋&#∋>! #/!3++0%&&! #∃%! >/∗≅.%#%! .∋−%>;>.%!/−! 3! 430∗%,#!)%;/,+! #∃%! −∋,3.! &#34%&!/−!+%&∋4,!3,+!
>/,&(∗≅#∋/,Κ!ϑ∃∋&!>3,!)%!3>∃∋%:%+!);!3>>%&&∋,4!#∃%!∋∗≅3>#!/−!%:%0;!.∋−%!&#34%!/−!3!430∗%,#!−0/∗!#∃%!
%#∃∋>3.!≅0/+(>#∋/,!/−!−∋)%0!3,+!#%Γ#∋.%&7!#∃0/(4∃!#/!&/>∋3..;!0%&≅/,&∋).;!∗3,(−3>#(0∋,47!Φ∋#∃!3++∋#∋/,3.!
>/,&∋+%03#∋/,!#/!>/,&(∗%0!(&%!3,+!+∋&≅/&3.Κ!∀#!#∃%!%,+!/−!430∗%,#!.∋−7!#∃%0%!∋&!3.&/!−(0#∃%0!≅/#%,#∋3.!
#/!∋∗≅.%∗%,#!3++∋#∋/,3.!&;&#%∗&!#/!&(≅≅/0#!0%>;>.∋,4!/0!0%(&%Κ!ϑ∃%0%!30%!.∋−%>;>.%!3&&%&&∗%,#!+%&∋4,!
#//.&! &(>∃! 3&! ΘΝΥΤΠ&! Ξ3#%0∋3.&! Ν,+%Γ! ηΑΒΧ∆ι7! #∃%! 0%>%,#.;! .3(,>∃%+! 3,! ∀≅≅! #∋#.%+! ΟΞ3Η∋,4ΠΚ! ϑ∃∋&! ∋&!
∋..(&#03#%+!Φ∋#∃∋,! Β()2,&! Χ! η)%./Φι! 3,+! #3Η%&!+%&∋4,%0&! #∃0/(4∃! 3! &#%≅Μ);Μ&#%≅!≅0/>%&&! −/0! >∃//&∋,4!
−3)0∋>&!)3&%+!/,!#∃%∋0!%,:∋0/,∗%,#3.!>0%+%,#∋3.&Κ!Ξ3Η∋,4!#∃%,!03,Η!∗3#%0∋3.&!/,!∃/Φ!%,:∋0/,∗%,#3..;!
−0∋%,+.;!#∃%;!30%7!#3Η∋,4!∋,#/!3>>/(,#!Φ3#%07!>∃%∗∋&#0;7!%,%04;!3,+!Φ3&#%Κ!!
Ε)−<;∀!Θ!Φ)6∀!Τ36).−!ΑΠΠ!βΘΡΛ[χ!
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!
Τ>/!Ν,+%Γ!ηΑΒΒχι!3.&/!%,3).%&!#∃%!+%&∋4,%0!#/!≅.3,!−/0!3,;!∋∗≅3>#!#∃%!≅0/+(>#!∗∋4∃#!∃3:%!∋,!#%0∗&!/−!
∋,≅(#!3,+!/(#≅(#!ηΥ:∋&%#∃7!ΑΒΧΧιΚ!=/0!3!−3&∃∋/,!430∗%,#7!#∃%!.∋−%!>;>.%!)%4∋,&!3#!−∋)%0!η>03+.%ι7!∗/:∋,4!
#∃0/(4∃! #/! #%Γ#∋.%! ≅0/+(>#∋/,7! 430∗%,#! +%&∋4,! ≅0/>%&&7!∗3,(−3>#(0%7! +∋&#0∋)(#∋/,7! 0%#3∋.7! (&%! ≅∃3&%!
3,+!%:%,#(3.!+∋&≅/&3.!η403:%ιΚ!203+.%!#/!>03+.%!+%&∋4,!3,+!∗3,(−3>#(0∋,4!3∋∗&!#/!);≅3&&!#∃%!403:%!#/!
0%(&%!:3.(3).%!−∋)%0&!:∋3!>./&%+!.//≅!∗3,(−3>#(0∋,4!∗%#∃/+&!ηΞ>6/,/(4∃!3,+!Λ03(,430#!ΑΒΒΑιΚ!!
!
!
!
!
Ε)−<;∀![!∴3;5∀.(!Β)=∀#2Ν2∗∀!Α,,∀,,5∀.(!&%%∗!βΗ3Ν.∀7!ΘΡΛΛχ!
!
?3;,%!ηΑΒΧΧι!+%:%./≅%+!#∃%!3&&%&&∗%,#!#//.!Φ∋#∃∋,!1()2,&!#!−/0!+%&∋4,%0&!);!:∋&(3..;!+%≅∋>#∋,4!%3>∃!
&#34%! /−! 3! 430∗%,#! .∋−%>;>.%Κ! 8∃%,! >/,&∋+%0∋,4! %3>∃! ≅∃3&%! /−! 3! 430∗%,#! .∋−%>;>.%7! ∋#! ∗(&#! )%!
∃∋4∃.∋4∃#%+! #∃3#! #∃%! )∋44%&#! >∃3..%,4%! #/! &(&#3∋,3)∋.∋#;! ∋&! &≅%%+Κ! 8∋#∃∋,! #∃%! .3&#! −∋−#%%,! ;%30&7! #∃%!
&≅%%+!/−!−3&∃∋/,!∃3&!03≅∋+.;!∋,>0%3&%+7!≅0∋>%&!∃3:%!−3..%,!3,+!>/,&(∗%0!+%∗3,+!∃3&!∋,#%,&∋−∋%+!Φ∃∋>∃!
/,.;!≅%0≅%#(3#%&!,%Φ!>;>.%&!/−!+%&∋4,7!≅0/+(>#∋/,!3,+!>/,&(∗≅#∋/,!η=.%#>∃%07!ΑΒΒεδΧΑι7!Φ∋#∃!,%Φ!
∋#%∗&!+%.∋:%0%+!#/!∃∋4∃!&#0%%#!0%#3∋.%0&!%:%0;!ΧΜΑ!Φ%%Η&Κ!ϑ∃%!>(00%,#!−3&#!−3&∃∋/,!&;&#%∗!∋&!)3&%+!/,!
−3&#! >;>.%&! /−! −3&∃∋/,! #0%,+&! #∃3#! 3∋∗! #/! >/,#∋,(/(&.;! ≅0/+(>%! ,%Φ! >/,&(∗%0! ,%%+&! 3,+! Φ3,#&Κ!
6%&∋4,! >∃/∋>%&! Φ∋#∃∋,! #∃%! >/,>%≅#(3.∋&3#∋/,! &#34%! /−! #∃%! +%&∋4,! ≅0/>%&&! >3,! −(0#∃%0! ∋∗≅3>#! #∃%!
.∋−%>;>.%!/−!3!430∗%,#!ηΛ.3>Η7!ΑΒΒειΚ!ϑ∃∋&!∋,:/.:%&!−3)0∋>!&%.%>#∋/,!3,+!∗3#%0∋3.!≅0/+(>#∋/,!≅0/>%&&%&7!
Φ∃∋>∃! ∃3:%! 3! −(0#∃%0! ∋∗≅3>#! /,! #∃%! 3−#%0>30%7! ∗3∋,#%,3,>%! 3,+! (&%! /−! 430∗%,#&Κ! =.%#>∃%0! ηΑΒΒει!
304(%&! #∃3#! 3! +%&∋4,%0! >3,! Φ/0Η! Φ∋#∃∋,! #∃%! &(≅≅.;! >∃3∋,! ∋,! 0%&/.:∋,4! /,%! ≅30#∋>(.30! 3&≅%>#7! /0!
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>/∗≅.%#%.;! %Γ#%0,3.! #/! #∃%! ∋,+(&#0;! 3&! ∋#! ∋&7! ≅0/:∋+∋,4! 3++∋#∋/,3.! &>/≅%! −/0! ,%Φ! +∋&>/:%0;! 3,+!
∋,,/:3#∋/,Κ!!
!
Ε)−<;∀!Υ!Χ∋(∀.4).−!(9∀!∴3;5∀.(!Β)=∀2Ν2∗∀!(9;%<−9!+∀,)−.!βΗ3Ν.∀7!ΘΡΛΛχ!
!
8∋#∃∋,!Β()2,&!∆! η3)/:%ι!?3;,%!ηΑΒΧΧι!≅0/:∋+%&!3!Φ/0Η∋,4! ∋..(&#03#∋/,!#/!∃∋4∃.∋4∃#!#∃3#!);!>/,&∋+%0∋,4!
&(&#3∋,3)∋.∋#;!−0/∗!#∃%!>/,>%≅#(3.∋&3#/,!&#34%!/−!#∃%!+%&∋4,!≅0/>%&&7!,%Φ!/≅≅/0#(,∋#∋%&!−/0!(≅>;>.∋,4!
>3,! )%! ∋,#%403#%+! ∋,#/! #∃%! +%&∋4,! ≅0/>%&&! #/! %Γ#%,+! 430∗%,#! .∋−%Κ! 2(00%,#.;7! 0%>;>.∋,4! ∋&! #∃%!∗/0%!
Φ∋+%.;! 3>>%≅#%+! %,:∋0/,∗%,#3.! 3≅≅0/3>∃! 3+/≅#%+! );! ∗3,(−3>#(0%0&7! 3&! ∋#! 0%1(∋0%&! /,.;! ∗∋,/0!
>∃3,4%&! #/! #∃%! %Γ∋&#∋,4! ∃3)∋#&! /−! ≅0/+(>%0&! 3,+! >/,&(∗%0&7! %,3).∋,4! #∃%∗! #/! >/,#∋,(%! Φ∋#∃! #∃%∋0!
(,&(&#3∋,3).%! >/,&(∗≅#∋/,! ≅3##%0,&Κ! 6%&∋4,%0&! ,%%+! #/! ≅.3;! 3! ∗/0%! 3>#∋:%! 0/.%! ∋,! ∋+%,#∋−∋,4! ,%Φ!
/≅≅/0#(,∋#;!&≅3>%&!#/!∋,#%0>%≅#!#∃%!−./Φ!/−!&∃/0#!.∋−%!430∗%,#&Κ!2/∗≅3,∋%&!3.&/!,%%+!#/!3>Η,/Φ.%+4%!
#∃3#!∗30Η%#!>/∗≅%#∋/,!∋&!+0∋:%,!);!≅0/+(>#!∗%3,∋,4&!3,+!φΦ∃;φ!≅%/≅.%!,%%+!3!≅0/+(>#!03#∃%0!#∃3,!
φΦ∃3#φ!#∃%;!,%%+!∋,!3!≅0/+(>#Κ!?%/≅.%!30%!≅0/∗≅#%+!#/!(&%!#∃%∋0!430∗%,#&!−/0!≅0/−/(,+.;!%∗/#∋/,3.7!
≅&;>∃/./4∋>3.7!3,+!&/>∋3..;!>(.#(03.!0%3&/,&!3&!Φ%..!3&!(#∋.∋#30∋3,!/,%&!ηϕ%043,#∋7!ΑΒΒχιΚ!ϑ∃∋&!0%1(∋0%&!3!
03+∋>3.!>∃3,4%! ∋,!#∃%!>/,&(∗%0Π&!∗∋,+&%#7!3,+!,%Φ!Φ3;&!/−! .∋:∋,4!3,+!+/∋,4!#∃∋,4&7! #/! ∋+%,#∋−;!,%Φ!
3≅≅0/3>∃%&!#∃3#!−(.−∋..!#∃%!>/,&(∗%0&!,%%+&!∋,!3!∗/0%!&(&#3∋,3).%!∗3,,%0Κ!!
 15 
ΘΚ[ΚΘ!Η;%4<2(!Γ∀;:)2∀!ΓΝ,(∀5,!=%;!Ε3,(!Ε3,9)%.!
!
ϑ∃∋&!0%&%30>∃!%Γ≅3,+&!(≅/,!#∃%!−∋%.+!/−!&%0:∋>%!3,+!∋,#%03>#∋/,!+%&∋4,!#/!>/,&∋+%0!&(&#3∋,3).%!+%&∋4,!
&#03#%4∋%&!)%;/,+!3!∗3#%0∋3.&!≅%0&≅%>#∋:%Κ!ϑ/!%Γ≅./0%!∃/Φ!#∃%!+%&∋4,%0!∗∋4∃#!≅.3;!3!∗/0%!&#03#%4∋>!
0/.%!)%;/,+!#∃%!>/∗≅.%#%+!&#34%&!/−!3!430∗%,#&!+%&∋4,!≅0/>%&&!);!−3>∋.∋#3#∋,4!>/,&(∗%0!∋,#%03>#∋/,!
Φ∋#∃! #∃%∋0! 430∗%,#! )%;/,+! #∃%! ≅/∋,#! /−! ≅(0>∃3&%Κ! ϑ∃∋&! 0%&%30>∃! 304(%&! #∃3#! >/,&(∗%0&! ∃3:%! #∃%!
≅/#%,#∋3.! #/! ≅.3;! 3! ∗/0%! 3>#∋:%! 0/.%! ∋,! #∃%! +%&∋4,! ≅0/>%&&! ηΕ(0! 5! Λ%:%0.%;7! ΑΒΧΧιΚ! ϑ∃%! 0%#3∋.!
%Γ≅%0∋%,>%! ∋&!,/#!>/∗∗/,.;!#∃/(4∃#!/−!3&!)%∋,4!3!>/,&∋+%03#∋/,!/−!#∃%!+%&∋4,!≅0/>%&&Κ!Ε/Φ%:%07! ∋,!
+%&∋4,! −/0! &(&#3∋,3)∋.∋#;7! 0%#3∋.! ∋&! 3,! /≅≅/0#(,∋#;! #/! %,434%!Φ∋#∃! >/,&(∗%0&! ∋,! ,%Φ!Φ3;&7! Φ∃%#∃%0!
#∃0/(4∃!>/Μ+%&∋4,!/0!#∃0/(4∃!∋∗≅.%∗%,#∋,4!≅0/+(>#!&%0:∋>%!&;&#%∗&!η?∴∴ι!ηΞ/0%..∋7!ΑΒΒΑιΚ!!
!
Ε)−<;∀!ς!Ε3,9)%.!Γ∀;:)2∀!ΓΝ,(∀5!β:%.!≅<,297!ΘΡΡΟχ!
!
πΝ,!0%>%,#!+%>3+%&7!0%>;>.∋,4!∃3&!&∃/#!(≅!#∃%!4./)3.!≅/.∋#∋>3.!34%,+3Κ!Λ;!300%&#∋,47!/0!3#!.%3&#!0%+(>∋,47!
#∃%!≅.(,+%0!/−! #∃%!Φ/0.+φ&! 0%&/(0>%&! #∃0/(4∃! #∃%! &()&#∋#(#∋/,!/−!%Γ∋&#∋,4!∗3#%0∋3.&7! 0%>;>.∋,4!/−−%0&!
#Φ/!)%,%−∋#&δ!%>/,/∗∋>!#∃0∋−#!3,+!%,:∋0/,∗%,#3.!>30%[!?%/≅.%!3&!Φ%..!3&!#∃∋,4&!30%!0%∗3+%!#∃0/(4∃!
Φ3&#%!Φ/0ΗΚ!Λ(#! #∃%0%!30%! .∋∗∋#&! #/! _(&#!∃/Φ!/−#%,!≅%/≅.%!3,+!∗3#%0∋3.&! >3,!)%! &#0%#>∃%+7!)0/Η%,Μ
+/Φ,! 3,+! ≅(#! #/4%#∃%0! 343∋,7! 0%#//.%+! −/0! ,%Φ! %>/,/∗∋>&! 0%4∋∗%&πη∀.%Γ3,+%0! 3,+! Σ%,/7! ΑΒΧ∆δ∆ιΚ!
2(00%,#.;7! #∃%0%! 30%! .∋∗∋#%+! &%0:∋>%! +%&∋4,! ≅0/:∋&∋/,&! ≅0/:∋+%+!);! −3&#! −3&∃∋/,! 0%#3∋.%0&! )%;/,+! #∃%!
≅/∋,#! /−! ≅(0>∃3&%Κ!8∋#∃∋,! Β()2,&! Ε! Φ8Γ.−&Η! :/,!Λ(&>∃! ηΑΒΒχι! ∃∋4∃.∋4∃#&! ,%Φ!/≅≅/0#(,∋#;! &≅3>%&! −/0!
,%Φ!&%0:∋>%&!#/!%∗%04%Κ!ϑ∃%!3+:3,#34%!/−!?∴∴!−/0!&(&#3∋,3)∋.∋#;! ∋&!#∃3#!#∃%!>/,&(∗%0Π&!,%%+!>3,!)%!
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∗%#!);!3! &%0:∋>%! 03#∃%0! #∃3,!3!≅0/+(>#7! #∃%0%);! .%&&%,∋,4! #∃%!:/.(∗%!/−! #∃%!≅0/+(>#! &/.+! ηΞ/0%..∋7!
ΑΒΒΑιΚ!∀.#∃/(4∃!#∃∋&!∃3&!,/#!)%%,!≅/&∋#∋/,%+!3&!)%∋,4!3!&#03#%4;!−/0!&(&#3∋,3)∋.∋#;7!∀(&#03.∋3,!−3&∃∋/,!
∋,+(&#0;!3,3.;&#!Ε3,03∃3,!≅0%+∋>#&!?∴∴!#/!)%!3!∗3_/0!≅30#!/−!−3&∃∋/,!0%#3∋.∋,4!∋,!#∃%!−(#(0%!ηΕ3,03∃3,7!
ΑΒΧΒιΚ! ?0/+(>#Μ&%0:∋>%! &;&#%∗&! η?∴∴ι! %∗≅∃3&∋&%! &;&#%∗&! #∃∋,Η∋,4! 3,+! +0∋:%! >/∗≅3,∋%&! #/! −/>(&! /,!
>/,&(∗%0! ,%%+&! η2∃30#%0! 3,+! 2.30Η7! ΑΒΒβιΚ! ∴#3∃%.! ηΑΒΒΧι!∃∋4∃.∋4∃#&! #∃3#! >/,&(∗%0! &3#∋&−3>#∋/,! /−! 3!
&%0:∋>%! %>/,/∗;! η∋&! 3#! #∃%! >/0%ι7! 3,+! >3,! )%! ∋∗≅.%∗%,#%+! );! /−−%0∋,4! 4//+! ≅0/+(>#! ≅%0−/0∗3,>%!
#∃0/(4∃! &%0:∋>%&! #∃3#! +/! ,/#! ∋,>0%3&%! Φ3&#%! &#0%3∗&Κ! Σ/)%0#! ηΑΒΒΑι!≅/∋,#&! /(#7! ∋,! ∃∋&! )//Η! Ιϑ&,.!
ΚΛ(∋∋(.∗! ?.=(&+ΜΝ! #∃3#! >/,&(∗%0&! &∃/(.+! ∋,:%&#! ∋,! &%0:∋>%&! 3,+! ≅(0>∃3&%! −(,>#∋/,&! ∋,&#%3+! /−!
≅0/+(>#&Κ! Ν,! #∃∋&! #;≅%!/−! &/>∋%#;!3..!∗3#%0∋3.&!>/(.+!)%!3(#/∗3#∋>3..;! 0%#(0,%+!#/! #∃%!≅0/+(>%0!3−#%0!
#∃%!(&%!≅∃3&%7! #/! >0%3#%!%,:∋0/,∗%,#3.! :3.(%! −/0! #∃%!,%Φ!≅0/+(>#! &%0:∋>%! &;&#%∗Κ! ∴%0:∋>%! #∃∋,Η∋,4!
+∋−−%0&! −0/∗!/Φ,%0&∃∋≅! 3&! ∋#! /−−%0&! −.%Γ∋)∋.∋#;! ∋,! ≅0/+(>#! (#∋.∋&3#∋/,!Φ∃∋>∃!/Φ,%0&∃∋≅!+/%&!,/#! /−−%0Κ!
Ξ/,#!ηΑΒΒΑι!+%&>0∋)%&!∃/Φ!3!≅0/+(>#Μ&%0:∋>%!&;&#%∗!−/>(&%&!/,!>/∗≅%#∋#∋:%!Φ3;&!#/!&3#∋&−;!>(&#/∗%0!
,%%+&µ!Φ∃∋.%!+/∋,4!&/!∋#!3.&/!∃3&!3!./Φ%0!%,:∋0/,∗%,#3.!∋∗≅3>#!#∃3,!#03+∋#∋/,3.!)(&∋,%&&!∗/+%.&Κ!
!
ΘΚ[Κ[!Χ5%()%.3∗∗Ν!+<;38∗∀!+∀,)−.!=%;!Ε3,(!Ε3,9)%.!
!
2∃3≅∗3,! ηΑΒΒ]ι! ∋&!,/#3).%! −/0!∃∋&! ∋,>.(&∋/,!/−! −3&∃∋/,!Φ∋#∃∋,! #∃%!&(&#3∋,3)∋.∋#;!+∋&>/(0&%!3&!3!:/∋>%!
03#∃%0! #∃3,! 3! ,%43#∋:%! %Γ3∗≅.%Κ! ϑ∃%! #∃%/0;! /−! %∗/#∋/,3..;! +(03).%! +%&∋4,7! #%0∗%+! );! 2∃3≅∗3,!
ηΑΒΒ]ι!%Γ≅./0%&!∃/Φ!>/,&(∗%0&!&(&#3∋,!∗/0%!∗%3,∋,4−(.!0%.3#∋/,&∃∋≅&!Φ∋#∃!>%0#3∋,!≅0/+(>#&Κ!Ψ−#%,7!
#∃%&%! ∋,#%03>#∋/,&! %∗%04%! ∋,! 0%.3#∋/,! #/! 3,! %Γ≅%0∋%,>%7! ∗%∗/0;! /0! ≅%0&/,Κ! ϑ∃∋&! ∋+%3! >/(.+! )%!
%Γ#03≅/.3#%+!#/!−3&∃∋/,!3,+!#∃%!+%&∋4,%0!>3,!>∃3,4%!−0/∗!&∋∗≅.;!>0%3#∋,4!430∗%,#&7!#/!%Γ≅./0∋,4!,%Φ!
Φ3;&! #/! ≅0/./,4! #∃%∋0! .∋−%! &≅3,! )/#∃! ∋,! (&%! 3,+! 3≅≅%303,>%Κ!ϑ/! ∋+%,#∋−;! ,%Φ! 3≅≅0/3>∃%&! #∃0/(4∃!
>(&#/∗∋&3#∋/,7! 0%≅3∋07! .3(,+%0∋,47! +;%∋,4! 3,+! 3.#%03#∋/,&! #/! %Γ≅3,+! (≅/,! #∃%&%! %Γ∋&#∋,4! ≅03>#∋>3.!
∗%#∃/+&! 3,+! 3≅≅.;! #∃%∗! 3&! ∋,&#∋43#/0&! −/0! >0%3#∋:%! ∋,,/:3#∋/,Κ!Ε/Φ%:%07! +%&∋4,%0&! ,%%+! #/! 3&Η!
#∃%∗&%.:%&!ν23,!Φ%!)0%3Η!#∃%!>;>.%!/−!≅3&&∋:%!>/,&(∗≅#∋/,!/−!−3&∃∋/,!#/!>0%3#%!3!∗/0%!&(&#3∋,3).%7!
+(03).%!>/,,%>#∋/,!Φ∋#∃!/(0!>./#∃%&Ιο! η2∃3≅∗3,7!ΑΒΧ∆ιΚ!ϑ∃%0%!30%! #∋∗%&!Φ∃%,! #∃%!>(00%,#! −3&∃∋/,!
&;&#%∗!3,+!#∃%!∋+%3.&!/−!&(&#3∋,3)∋.∋#;!&%%∗!3#!/++&µ!#∃%0%!30%!∃(4%!>/,#03+∋>#∋/,&7!3&!/,%!&%%∗&!#/!
)%!3)/(#!≅3>%!3,+!+∋&≅/&3)∋.∋#;7!Φ∃∋.%!#∃%!/#∃%0!3≅≅%30&!#/!)%!3)/(#!./,4%:∋#;!3,+!0%&∋.∋%,>%Κ!
!
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Ε)−<;∀!δ!Ι∀Π3);!ϑ(!ε%<;,∀∗=!βΙϑΗχ!Γ9%∀!8Ν!βΤ%;Π<;−%7!ΘΡΛΛχ!
!
ϑ∃%! Σ%≅3∋0! Ν#! Ρ/(0&%.−! ηΣΝ?ι! &∃/%! >/,>%≅#! Φ∋#∃∋,! Β()2,&! Ο! );!Ξ/0≅(04/! ηΑΒΧΧι! (&%&! #∃%! 3>#∋:∋#;! /−!
0%≅3∋0∋,4! #/! 0%Μ3≅≅0/≅0∋3#%! >/,#0/.! Φ∋#∃∋,! #∃%! ∗3#%0∋3.! Φ/0.+7! 3../Φ∋,4! (&%0&! #/! (,+%0&#3,+! ∃/Φ!
#∃∋,4&!−(,>#∋/,!3,+!3>#∋,4!3&!3!Η%;!#//.!−/0!#∃%!>/,&(∗%0!#/!>/,#0/.!∃∋&λ∃%0!≅/&#Μ>/,&(∗≅#∋/,!4//+&!
ηΦ3&#%ιΚ! ϑ∃%&%! 0%≅3∋0! 3,+! 3.#%03#∋/,! &%0:∋>%&! %,3).%! #∃%! −3&∃∋/,! 30#∋−3>#! #/! .3&#! ./,4%07! %−−%>#∋:%.;!
&./Φ∋,4!#∃%!.∋−%>;>.%Κ!πϑ∃%!/,>%!:3.(%+!&Η∋..&!/−!>30%!3,+!0%≅3∋0!/−#%,!−∋#!3ΦΗΦ30+.;!Φ∋#∃!#∃%!(04%!#/!
∃3:%! #∃%! .3#%&#! #%>∃,/./4;! /0! 430∗%,#µ! )(#! &(>∃! >/,&≅∋>(/(&! >/,&(∗≅#∋/,! ∗3;! 3.&/! ≅0/:∋+%!
/≅≅/0#(,∋#∋%&!−/0!/#∃%0!≅%/≅.%!3,+!≅.3>%!#/!)%,%−∋#!≅03>#∋>3..;!3,+!≅/.∋#∋>3..;!−0/∗!0%(&%π!η∀.%Γ3,+%0!
3,+!Σ%,/7!ΑΒΧ∆δΑιΚ!ϑ∃%!>∃3..%,4%!∋&!#/!%,>/(034%!>/,&(∗%0&!#/!∋,:%&#!#∋∗%!∋,!3,!3.#%0,3#∋:%!−3&∃∋/,!
>/,>%≅#Κ! 6%&∋4,%0&! 3,+! 0%#3∋.%0&! ,%%+! #/! %,:∋&34%! #∃%!∗∋Γ#(0%! /−! ≅0/+(>#&! 3,+! &%0:∋>%&! #/! %Γ≅./0%!
∃/Φ! #/! +%:%./≅! ∃%∋4∃#%,%+! .%:%.&! /−! %,434%∗%,#! Φ∋#∃! #∃%! %,+! (&%0Κ! ! Λ(#! #∃∋&! 0%1(∋0%&! ∗∋,+−(.!
≅0/∗/#∋/,!3,+!3+/≅#∋/,7!#∃%!>/,>%≅#&!,%%+!#/!4/!)%;/,+!#/Η%,∋&∗!3,+!0%1(∋0%!#∃%!/,4/∋,4!&(≅≅/0#!
/−!#∃%!+%&∋4,%0!λ!0%#3∋.%0!#/!&(&#3∋,!∋,#%0%&#!3,+!∋,#%03>#∋/,Κ!
!
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Ε)−<;∀!]!Σ;83.!∆<(=)((∀;,!+ϑε!%;!+ϑΧ!∀:∀.(!!βΘΡΡΟχ!
!
!
9Υ! 0%#3∋.%0&! ηϑ/≅&∃/≅7! ΑΒΒβ7! 90)3,! Ψ(#−∋##%0&7! ΑΒΒχ7! ∀,#∃0/≅/./4∋%7! ΑΒΧΒι! ∃3:%! %Γ≅%0∋∗%,#%+! );!
∋∗≅.%∗%,#∋,4!3!:30∋%+!∗%,(!/−!%Γ≅%0∋%,#∋3.!/≅#∋/,&!≅0/∗/#∋,4!6/!Ν#!Ρ/(0&%.−!η6ΝΡι!3,+!>(&#/∗∋&3#∋/,Κ!
90)3,! Ψ(#−∋##%0&! ∃/&#%+! 3,! %:%,#! η&%%! =∋4(0%! βι! Φ∃%0%! −3&∃∋/,! )./44%0&! ≅0/:∋+%+! ∃3)%0+3&∃%0;!
∗3#%0∋3.&! #/! %∗)%..∋&∃! 3,+! >(&#/∗∋&%! 430∗%,#&! ∋,! #∃%∋0! Θ%Φ! Ρ/0Η! −.34&∃∋≅! &#/0%Κ! ϑ∃%&%! %:%,#&! 30%!
3.∋4,%+! #/! ∗30Η%#∋,4! 3,+! ≅0/∗/#∋/,! 3,+! 30%! ,/#! >/,#∋,(%+! )%;/,+! #∃%! %:%,#Κ! Ε/Φ%:%07! ∗/0%!
0%>%,#.;7! ∋,∋#∋3#∋:%&! ∃3:%! )%%,! +%:%./≅%+! );! Ξ30Η&! 3,+! ∴≅%,>%0! ηΑΒΧΑι! 3,+! Ε5Ξ! ηΑΒΧ∆ι! #/!
∋∗≅.%∗%,#! #3Η%!)3>Η!&%0:∋>%&! ∋,!3,!3##%∗≅#!#/!0%>.3∋∗!>/,&(∗%0!Φ3&#%Κ!?/&#!>/,&(∗≅#∋/,!>./#∃∋,4!
>3,! )%! 0%(&%+! #∃0/(4∃! 0%&3.%! 3#! ./Φ%0! ≅0∋>%&7! ∋#! ∗3;! )%! %Γ≅/0#%+! ∋,! )(.Η! −/0! &3.%! ∋,! +%:%./≅∋,4!
>/(,#0∋%&!/0!∋#!∗3;!)%!>∃%∗∋>3..;!0%>;>.%+!∋,#/!03Φ!∗3#%0∋3.!−/0!,/,!3≅≅30%.!≅0/+(>#&!η2.3(+∋/7!ΑΒΒβιΚ!
ϑ∃%!+/∗%&#∋>!0%&3.%!/−!−3&#!−3&∃∋/,!∃3&!)//∗%+!∋,!#∃%!%03!/−!#∃%!Ν,#%0,%#!#∃0/(4∃!&∋#%&!&(>∃!3&!%Λ3;7!
3,+!/,.∋,%!>3&∃!−/0!>./#∃%&!>3∗≅3∋4,&Κ!!!!
!
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ΘΚΥ!∃%.2∗<,)%.!
!
ϑ∃∋&!>∃3≅#%0!3++0%&&%+!&(&#3∋,3)∋.∋#;!Φ∋#∃!3!−/>(&!/,!−3&#!−3&∃∋/,7!#/!>/,&∋+%0!∃/Φ!#∃%!+%&∋4,%0!∗∋4∃#!
∋,−.(%,>%! %,:∋0/,∗%,#3.! >∃3,4%Κ! =3&#! −3&∃∋/,! /,.;! 0%≅0%&%,#&! /,%! :%0;! +∋0%>#! ∗/+%.! /−! ∗3#%0∋3.!
∋,#%03>#∋/,! 3,+! ∋#! ∋&! >.%30.;! −3∋.∋,4! #/! −(.−∋..! >/,&(∗%0! ,%%+&! ./,4! #%0∗Κ! ϑ∃%! .∋−%>;>.%! /−! −3&#! −3&∃∋/,!
430∗%,#&! 30%! &∃/0#%,∋,4! 3,+!/(#&∋+%! ∋,#%0:%,#∋/,! ∋&! (04%,#.;! 0%1(∋0%+Κ! Ν,! /0+%0! #/!∗/:%!)%;/,+! 3!
#∃0/Φ!3Φ3;! &/>∋%#;7! −3&#! −3&∃∋/,! >/,&(∗%0&!,%%+! #/!)%!%,>/(034%+!3,+! &(≅≅/0#%+! #/! 0%4(.30.;! 0%Μ
%,434%!Φ∋#∃!#∃%∋0!430∗%,#&!)%;/,+!#∃%!≅/∋,#!/−!≅(0>∃3&%Κ!ϑ∃∋&!>∃3≅#%0!∃∋4∃.∋4∃#&!#∃3#!≅0%:%,#3#∋:%!
&/.(#∋/,&!30%!0%1(∋0%+!3./,4&∋+%!&#03#%4∋>!+%&∋4,! ∋,,/:3#∋/,!#/!1(%&#∋/,!Φ∃/! ∋&! #∃%!>/,&(∗%0!λ!%,+!
(&%! 3,+!Φ∃3#! 30%! #∃%∋0! ,%%+&7!Φ∃3#! ≅0/+(>#&! 3,+! &%0:∋>%&! &∃/(.+! )%! /−−%0%+! 3,+! ∃/Φ! #∃%;!∗∋4∃#!
∗3#%0∋3.∋ς%!#/!&(&#3∋,!>/,&(∗%0!∋,#%03>#∋/,!Φ∋#∃!430∗%,#&!./,4Μ#%0∗Κ!
!
ϑ∃∋&!0%&%30>∃!Φ∋#∃∋,!#∃%!−/../Φ∋,4!>∃3≅#%0!Φ∋..!%Γ≅./0%!∃/Φ!#∃%!0%.3#∋/,&∃∋≅!)%#Φ%%,!≅0/+(>#∋/,!3,+!
>/,&(∗≅#∋/,! >3,! )%>/∗%! ∗/0%! #03,&≅30%,#! #∃0/(4∃! ,%Φ! ≅.3#−/0∗&! 3,+! ≅0/>%&&%&7! Φ∃∋>∃! 30%!
&(≅≅/0#∋,4!>/,&(∗%0!%,434%∗%,#Κ!
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∃0ΑΗ&ΧΙ!&0ΙΧΧ/!Η3;()2)Π3(%;Ν!∃%.,<5∀;!∃<∗(<;∀!
!
[ΚΛ!ϑ.(;%4<2()%.!
!
ϑ∃∋&! >∃3≅#%0! 0%:∋%Φ&! ≅30#∋>∋≅3#/0;! +%&∋4,! 3,+! #∃∋&! ∃3&! )%%,! &(≅≅/0#%+! );! 3! ∗3≅≅∋,4! %Γ%0>∋&%!
(,+%0#3Η%,!);!#∃%!0%&%30>∃%07!#/!+%:%./≅!3!+%%≅%0!(,+%0&#3,+∋,4!/−!≅30#∋>∋≅3#/0;!>/,&(∗%0!>(.#(0%Κ!
ϑ∃∋&!>∃3≅#%0!∋..(&#03#%&!#∃%!>/,&(∗%0&!#03,&∋#∋/,!−0/∗!)%∋,4!3!≅3&&∋:%!&()_%>#&!Φ∋#∃∋,!#∃%!−3&#!−3&∃∋/,!
&;&#%∗7!#/Φ30+&!)%>/∗∋,4!3!>/Μ+%&∋4,%0Κ!8∃∋.%!#∃%!.∋#%03#(0%!0%:∋%Φ!∃3&!)%%,!(,+%0≅∋,,%+!);!#∃%/0;!
−0/∗! /#∃%0! +%&∋4,! +∋&>∋≅.∋,%&7! 3! −/>(&! Φ3&! ≅.3>%+! /,! −3&∃∋/,! 3,+! #%Γ#∋.%! +%&∋4,Κ! ϑ∃0/(4∃/(#! #∃%!
.∋#%03#(0%!0%:∋%Φ!#∃%!0%&%30>∃%0!∋+%,#∋−∋%+!3!.3>Η!/−!%∗≅∋0∋>3.!0%&%30>∃!0%:∋%Φ∋,4!#∃%!:3.(%!3,+!%−−%>#!
/−! >/Μ+%&∋4,!Φ∋#∃∋,! −3&∃∋/,!/0! #%Γ#∋.%&7!Φ∋#∃! −%Φ!≅().∋>3#∋/,&!3:3∋.3).%! #/!>∋#%! −3&∃∋/,! #∃%/0;Κ!8∃∋.%!
#∃∋&! ∋+%,#∋−∋%+!3!43≅!∋,!#∃%!.∋#%03#(0%7!#∃∋&!∃3&!)%%,!3++0%&&%+!);!0%−%0%,>∋,4!3!&%.%>#∋/,!/−!≅03>#∋>3.!
Φ/0Η! (,+%0#3Η%,! );! +%&∋4,%0&Κ! ϑ∃%0%! ∋&! 3!Φ%3.#∃! /−! ≅03>#∋>3.! >3&%! &#(+∋%&! +%∗/,&#03#∋,4! ∋,>.(&∋:%7!
/≅%,!3,+!>/,,%>#%+!≅03>#∋>%!#/!>3#%0!−/0!>/,&(∗%0!∋,:/.:%∗%,#!Φ∋#∃∋,!#∃%!+%&∋4,!≅0/>%&&Κ!9,+%0!#∃%!
#∋#.%! /−! Ο2/ΜΤ:%0;#∃∋,4Π7! 3! ≅().∋>! ≅0%&%,#3#∋/,!Φ3&! +%&∋4,%+! 3,+! +∋&&%∗∋,3#%+! );! #∃%! 0%&%30>∃%0! #/!
%Γ≅3,+!(≅/,!≅30#∋>∋≅3#/0;!3≅≅0/3>∃%&Κ!ϑ∃%&%!∃3:%!)%%,!>3#%4/0∋&%+!∋,#/!−∋:%!#∃%∗%&µ!>(&#/∗∋&3#∋/,7!
+%&∋4,!3>#∋:∋&∗7!>/..3)/03#∋:%!>/,&(∗≅#∋/,7!>0/Φ+&/(0>∋,4!3,+!/≅%,!∋,,/:3#∋/,Κ!!
!
ϑ∃0/(4∃/(#!#∃%! .∋#%03#(0%!0%:∋%Φ7!#∃%!Ζ%,%03#∋/,!Ρ!+%∗/403≅∃∋>! η>/,&(∗%0&!)/0,!ΧχββΜΑΒΒΧι!∃3:%!
)%%,!∋+%,#∋−∋%+!#/!)%!#∃%!∗/&#!3>#∋:%!);!Φ3;!/−!#∃%∋0!/,.∋,%!%,434%∗%,#Κ!ϑ∃∋&!4./)3.!>/,&(∗%0!40/(≅!
∋&!%Γ≅%0∋%,>∋,4!−3&∃∋/,!.∋:%!3,+!+∋0%>#!−0/∗!#∃%!Ν,#%0,%#!3,+!30%!,(∗)%0%+!,/#!∋,!#∃%!#∃/(&3,+&7!)(#!
∋,!#∃%!∗∋..∋/,&!ηΥ,∋4∃#7!ΑΒΒχιΚ!ϑ∃%;!∃3:%!3>>%&&!#/!≅0%:∋%Φ!−3&∃∋/,!&∃/Φ&!.∋:%!∋,!0%3.!#∋∗%7!#∃%;!0%3+!
0%≅/0#&!(≅./3+%+!∗/∗%,#&!3−#%0!&∃/Φ&!∃3:%!−∋,∋&∃%+!3,+!+∋&>(&&!#∃%∗!∋,!/,.∋,%!−/0(∗&Κ!∀&!3!0%&(.#7!
#∃%∋0! %Γ≅%>#3#∋/,&!∃3:%!%:/.:%+!3,+! #∃%;!∃3:%!)%>/∗%!3>>(&#/∗%+! #/!≅(0>∃3&∋,4!3! .%&&!%Γ≅%,&∋:%!
:%0&∋/,!/−!3!>3#Φ3.Η!#0%,+!Φ∋#∃∋,!3!∗3##%0!/−!+3;&Κ!=0/∗!3,!%,:∋0/,∗%,#3.!≅%0&≅%>#∋:%7!#∃%!&≅%%+!3,+!
>/,&∋&#%,>;! /−! Ζ%,! Ρ! >/,&(∗≅#∋/,! ∋&! (,&(&#3∋,3).%Κ! Ε/Φ%:%07! #∃%;! 30%! Η,/Φ,! #/! )%! ∗/0%! :/>3.7!
+%∗3,+∋,4!3,+!≅0/Μ3>#∋:%!∋,!∋,−.(%,>∋,4!)/#∃!∃∋4∃!%,+!3,+!∃∋4∃!&#0%%#!−3&∃∋/,!0%#3∋.%0&Κ!8∃∋.%!∋#!∃3&!
)%%,!∃∋4∃.∋4∃#%+!#∃3#! #∃∋&!40/(≅!30%! ∋,!+3,4%0!/−!)%>/∗∋,4!+%Μ&Η∋..%+!#∃0/(4∃!≅3&&∋:%!>/,&(∗≅#∋/,!
η=.%#>∃%0!5!Ζ0/&%7!ΑΒΧΑι7!#∃%;!30%!)%>/∗∋,4!∗/0%!3>#∋:%!Φ∋#∃∋,!#∃%!+%&∋4,!≅0/>%&&!3,+!/,.∋,%!∗%+∋3!
∋&!&(≅≅/0#%+!3!,%Φ!0%,3∋&&3,>%!/−!∗3Η∋,4Κ!ϑ∃∋&!>∃3≅#%0!%Γ≅./0%&!∃/Φ!&/>∋3.!∗%+∋3!∋&!)%∋,4!(#3.∋&%+!#/!
+%∗/,&#03#%!3!03,4%!/−!,%Φ!&Η∋..&7!3)∋.∋#∋%&!3,+!3+:3,>%+!+∋4∋#3.!%Γ≅%0#∋&%Κ!!!!!
!
ϑ∃∋&! >∃3≅#%0! %Γ≅./0%&! ≅30#∋>∋≅3#/0;! >/,&(∗%0! >(.#(0%! );! %Γ≅3,+∋,4! (≅/,! %Γ∋&#∋,4! .∋#%03#(0%! 3,+!
0%:∋%Φ∋,4!≅03>#∋>3.!>3&%!&#(+∋%&Κ!ϑ/!≅0/:∋+%!3,!/:%0:∋%Φ!/−!#∃%!%∗%04∋,4!>/,>%≅#&!3,+!∃∋4∃.∋4∃#!∃/Φ!
#∃%;!∗∋4∃#!)%!%Γ≅3,+%+!(≅/,!#/!&(≅≅/0#!#∃%!0%&%30>∃!≅03>#∋>%!Φ∋#∃∋,!?30#!ϑΦ/!/−!#∃∋&!#∃%&∋&Κ!
!
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!
ϑ∃%!+%∗/>03#∋&3#∋/,!/−!+%&∋4,!∃3&!)%%,! ∋,−.(%,>%+!);! ∋,>0%3&%+!3>>%&&! #/!+∋4∋#3.!∗%+∋3! #//.&7!Φ∋#∃!
∋,>0%3&%+!,%#Φ/0Η%+!3>#∋:∋#;!3,+!40/Φ∋,4!(&%0Μ4%,%03#%+!>/,#%,#!/,.∋,%Κ!ϑ∃∋&! ∋&! &∋4,3.∋,4!3! &∃∋−#! ∋,!
Ν,#%0,%#! (&34%! #/Φ30+&! 3,! %,:∋0/,∗%,#7! Φ∃%0%! #∃%! +∋−−%0%,#∋3#∋/,! )%#Φ%%,! #∃%! ≅0/+(>%0! 3,+!
>/,&(∗%0! ∋&! )%>/∗∋,4! .%&&! >.%30.;! +%−∋,%+Κ! =3&∃∋/,! >/,&(∗%0&! 30%! %:/.:∋,4! #∃0/(4∃! #∃%&%! ,%Φ!
>/,:%04%,#! >(.#(0%&! 3,+! ∃;)0∋+! ≅0/+(>%0! 3,+! >/,&(∗%0! φ≅0/&(∗%0φ! 0%.3#∋/,&∃∋≅&! 30%! )%4∋,,∋,4! #/!
%∗%04%!ηΣ∋#ς%0!5!Ω(04%,&/,7!ΑΒΧΒιΚ!Ε/Φ%:%07!#∃%0%!∃3&!)%%,!.∋∗∋#%+!3>3+%∗∋>!&#(+;!Φ∋#∃∋,!#∃%!−∋%.+!
/−!−3&∃∋/,!3,+!#%Γ#∋.%!+%&∋4,!Φ∃%0%!≅03>#∋>%!)%>/∗%&!∋,#%,#∋/,3..;!∋,>.(&∋:%!#/!%Γ≅3,+!#∃%!#03+∋#∋/,3.!
)/(,+30;! )%#Φ%%,! #∃%! 3∗3#%(0! 3,+! #∃%! ≅0/−%&&∋/,3.! ≅03>#∋#∋/,%0Κ! η=.%#>∃%07! ΑΒΒει! Φ∃/! &#3#%&!
ν≅30#∋>∋≅3#/0;!+%&∋4,!∃3&!#∃%!≅/#%,#∋3.!#/!∋+%,#∋−;!3!,%Φ!0/.%!−/0!#∃%!>/,&(∗%0!#∃3#!3∋∗&!#/!≅0/∗/#%!
&(&#3∋,3)∋.∋#;! );! &∃∋−#∋,4! −0/∗! 4./)3.! #/! ./>3.7! −0/∗! >/,&(∗∋,4! #/! ∗3Η∋,4! 3,+! −0/∗! ∋..(&∋/,! #/!
∋∗34∋,3#∋/,οΚ!ϑ∃∋&!∋&!&(≅≅/0#%+!);!ϕ/,!Λ(&>∃!ηΑΒΒειι!Φ∃/!+%&>0∋)%&!&/>∋%#;!#∃0/(4∃!#∃%!∗%#3≅∃/0!/−!
3!Ο,%#Φ/0ΗΠ!#/!304(%!#∃3#!>/Μ3(#∃/0&∃∋≅!∗%3,&!3!03+∋>3.!)0%3Η!∋,!#∃%!≅/&∋#∋/,!/−!Φ∃3#!Φ3&!>/,&∋+%0%+!
3&!#∃%!≅3&&∋:%!−3&∃∋/,!>/,&(∗%0Κ!!
!
Θ%#Φ/0Η∋,4!3,+!+∋&&%∗∋,3#∋/,!/,.∋,%!∃3:%!≅.3;%+!3!≅∋:/#3.!0/.%! ∋,! ∋,−.(%,>∋,4!3!,%Φ!0%,3∋&&3,>%!/−!
>03−#! ≅03>#∋>%Κ! ϑ∃%0%! ∃3&! )%%,! 3,! %Γ≅/,%,#∋3.! 40/Φ#∃! /−! /,.∋,%! >/∗∗(,∋#∋%&!Φ∃/! 30%!∗3Η∋,4! )/#∃!
+∋4∋#3.!3,+!φ3,3./4(%φ!#∃∋,4&Κ!ηΖ3(,#.%##7!ΑΒΧΧδει!∃∋4∃.∋4∃#&!#∃∋&!∋&!ν/,%!/−!#∃%!Φ/,+%0−(..;!≅0/+(>#∋:%!
/(#>/∗%&! /−! #∃%! &∃∋−#! −0/∗! 3! φ&∋#! )3>Η! 3,+! )%! #/.+φ! >(.#(0%! #/Φ30+&!∗/0%! /−! 3! φ∗3Η∋,4! 3,+! +/∋,4φ!
>(.#(0%! %,3).%+! );! 8%)! ΑΚΒ! #%>∃,/./4∋%&οΚ! Ε%! 4/%&! /,! #/! 304(%! #∃3#! #∃%! ∋,#%0,%#! ∃3&! ≅0/:∋+%+!
0%,%Φ%+!∋∗≅%#(&!#/!3,3./4(%!>03−#!>/∗∗(,∋#∋%&!);!−(0,∋&∃∋,4!#∃%∗!Φ∋#∃!3!,%Φ!#//.!Φ∃∋>∃!≅0/:∋+%&!
0%,%Φ%+!:∋&∋)∋.∋#;!#/!>03−#!≅03>#∋>%&7!);!≅0/:∋+∋,4!,%Φ!≅.3#−/0∗&!−/0!%Γ>∋#%+!%,#∃(&∋3&#&!#/!3&&%∗).%!
,%Φ!>/∗∗(,∋#∋%&!3,+!>/,&#0(>#!#∃%∋0!/Φ,!4./)3.!,%#Φ/0ΗΚ!ϑ∃0/(4∃!/,.∋,%!∗%+∋3!Ζ%,!Ρ!∃3&!3>>%&&!#/!
∗(.#∋≅.%! ∗%+∋3! ≅.3#−/0∗&! #/! ∋,&≅∋0%! 3,+! %,>/(034%! ≅%%0&! Φ∋#∃! &∋∗∋.30! ∋,#%0%&#&7! Φ∋#∃! 3! +%≅#∃! 3,+!
&≅%%+!#∃3#!Φ3&!,/#!≅0%:∋/(&.;!≅/&&∋).%Κ!ϑ∃%!0∋&%!/−!,%Γ#!4%,%03#∋/,!Ν,#%0,%#!#%>∃,/./4∋%&!>/∗∗/,.;!
Η,/Φ,! 3&! 8%)! ΑΚΒ7! &(>∃! 3&! :∋+%/! &∃30∋,47! )./44∋,47! &/>∋3.! )//Η∗30Η∋,4! 3,+! &/>∋3.! ,%#Φ/0Η∋,47! ∋&!
&(≅≅/0#∋,4! ,%Φ! ∋,#%03>#∋/,! 3∗/,4! >/,&(∗%0&! 3,+! 0%>%,#.;7! #∃∋&! ∃3&! ≅.3;%+! 3! ≅∋:/#3.! 0/.%! #/Φ30+&!
−3>∋.∋#3#∋,4!∋,>0%3&%+!>/,&(∗%0!≅30#∋>∋≅3#∋/,!ηΛ0/4∋!%#!3.Κ7!ΑΒΧ∆ιΚ!!
!
2/,,%>#%+! ∋,+∋:∋+(3.&! −0/∗! 3>0/&&! #∃%! 4./)%! ∃3:%! 3>>%&&! #/! &/≅∃∋&#∋>3#%+! +%&∋4,! #//.&! 3,+! #∃∋&! ∋&!
−∋.#%0∋,4!∋,#/!,%Φ!+/∗3∋,&!&(>∃!3&!−3&∃∋/,Κ!ϑ∃0/(4∃!Φ%)!ΑΚΒ!3!&(∋#%!/−!+∋4∋#3.!0%&/(0>%&!∃3:%!%∗%04%+!
#/! 3../Φ! ∋,+∋:∋+(3.&! Φ∋#∃! :%0;! .∋##.%! +%&∋4,! #03∋,∋,4! #/! %Γ≅%0∋∗%,#! 3,+! >0%3#%! /0! >/Μ>0%3#%! ,%Φ!
>/,>%≅#&!−/0!≅0/+(>#&!3,+!&%0:∋>%&!3#!3!&(0≅0∋&∋,4.;!&/≅∃∋&#∋>3#%+!.%:%.Κ!ϑ∃∋&!&∃∋−#!∋&!&∋4,3.∋,4!#∃3#7!∋#!∋&!
>.%30! #∃3#! ∗30Η%#%0&! Φ∋..! ,%%+! #/! 0%#∃∋,Η! ∗30Η%#∋,4! &#03#%4∋%&7! );! (&∋,4! ∋,,/:3#∋:%! 3≅≅0/3>∃%&! 3&!
>/,&%1(%,#.;! )03,+! ./;3.#;! ∃3&! )%>/∗%! ∋,>0%3&∋,4.;! ∋,−.(%,>%+! η)/#∃! ≅/&∋#∋:%.;! /0! ,%43#∋:%.;ι! );!
/,.∋,%! 0%:∋%Φ&! Φ∃∋>∃! +%∗/,&#03#%! #∃3#! >/,&(∗%0&! ∃3:%! 3! −/0(∗! #/! ≅0/_%>#! &∃30%+! /≅∋,∋/,&7!
≅%0&≅%>#∋:%&7!∋,&∋4∃#&!3,+!/≅∋,∋/,&!3)/(#!−3&∃∋/,!)03,+&Κ!!
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Τ0∋>!:/,!Ε∋≅≅%.!ηΑΒΒ]ι!)%.∋%:%&!#∃3#!∗/&#!/−!#∃%!∋,,/:3#∋:%!≅0/+(>#!3,+!≅0/+(>#∋/,!#%>∃,/./4;!∋+%3&!
∋,! ∃∋&#/0;! ∃3:%! ,/#! )%%,! ∋,#0/+(>%+! );! +%&∋4,%0&! 3,+! ≅0/−%&&∋/,3.! +%:%./≅%0&! )(#! 03#∃%0! );!
>/,&(∗%0&! #∃%∗&%.:%&Κ!Ε%! >/,#∋,(%&! #/!∃∋4∃.∋4∃#! #∃3#! #∃%!∃∋&#/0;!/−! ∋,,/:3#∋/,! ∋,!∗3&&!≅0/+(>#∋/,!
Φ3&!3!≅%0∋/+!Φ∃%,!#∃%!∋,,/:3#∋/,!+;,3∗∋>!.%3+∋,4!#/!∗3&&!≅0/+(>#&!Φ3&!ν+/∗∋,3#%+!);!≅0/−%&&∋/,3.!
∋,:%,#/0&!Φ∃/&%!3>#∋:∋#∋%&!Φ%0%!∗3∋,.;! &()_%>#%+! #/!3,+! 0%4(.3#%+!);! #∃%! _/∋,#!%−−%>#!/−! #∃%! &(≅≅.;!
&∋+%µ! 3,+! ∗3&&! ,%%+&! 3,+! #∃%! Ο>./&%+Π! −/0∗&! /−! ∋,,/:3#∋/,Κ! ϑ∃%! 1(%&#∋/,! /−! ≅0/:∋+∋,4! #∃%! ∗/&#!
%,3).∋,4!≅.3>%!−/0!>(&#/∗%0&!#/!0%3.∋&%!#∃%∗&%.:%&!∋&!/−!#∃%!∃∋4∃%&#!∋∗≅/0#3,>%7!−/0!#∃%!>/,&(∗%0!∋&!
0%3..;!&#30#∋,4! #/!)%>/∗%!#∃%!+%>∋&∋:%! −3>#/0! ∋,! #∃%! ∋,,/:3#∋/,!03>%7!3,+! ∋,,/:3#∋/,!>3≅3)∋.∋#;ο! η:/,!
Ε∋≅≅%.7!ΑΒΒ]ιΚ!=(0#∃%0∗/0%7!+∋4∋#3.! #%Γ#∋.%! #%>∃,∋1(%&!∃3:%!%Γ≅3,+%+! #∃%!≅/&&∋)∋.∋#∋%&! #/!+%&∋4,!3,+!
≅0/+(>%! (,∋1(%! ≅0/+(>#&Κ! 6∋4∋#3.! #%Γ#∋.%! ≅0∋,#%0&7! %∗)0/∋+%0;7! .3&%0! >(##∋,4! ∗3>∃∋,%&7! 3,+! +∋4∋#3.!
Φ%3:∋,4!∗3>∃∋,%&!/−−%0!Φ∋+%!/≅≅/0#(,∋#∋%&!#/!0%3.∋&%!3!>/,&(∗%0&!∋,+∋:∋+(3.!≅0%−%0%,>%&!3,+!,%%+&!
ηΘ∋∋,∋∗ρΗ∋7!ΑΒΒχιΚ!
!
πϑ/+3;φ&!>03−#! ∋&!3.&/!3)/(#!%∗≅/Φ%0∗%,#δ!−%%.∋,4!3!&%,&%!/−!3>∃∋%:%∗%,#!Φ∃%,!∗3Η∋,4!&/∗%#∃∋,4!
Φ∋#∃! ;/(0!/Φ,!∃3,+&Κ! Ν#φ&! 3)/(#! #3Η∋,4!3! &#3,+!/0!∗3Η∋,4!3! &#3#%∗%,#!343∋,&#! #∃∋&!∗/+%0,7!+∋4∋#3.7!
+∋&≅/&3).%!34%!/−!∗3&&!≅0/+(>#∋/,!3,+!>/,&(∗≅#∋/,!#∃3#!∋&!.%3+∋,4!#∃%!Φ/0.+!∋,#/!%,:∋0/,∗%,#3.!3,+!
%>/,/∗∋>!0(∋,π!η83#%0∃/(&%7!ΑΒΧΒιΚ!
!
∀++∋#∋/,3..;7!,%Φ!>0%+∋)∋.∋#;!∋&!)%∋,4!3&&∋4,%+!#/!≅0%:∋/(&.;!+∋&0%430+%+!>03−#!&Η∋..&!3,+!≅03>#∋>%&!&(>∃!
3&!Η,∋##∋,47!+0%&&∗3Η∋,4!3,+!∃/∗%!&%Φ∋,4!ηΡ3∋0!5!∴>∃Φ30ς7!ΑΒΧΧιΚ!ϑ∃∋&!0%,3∋&&3,>%!/−!#∃%!∃3,+∗3+%!
∃3&!%:/.:%+!3#!3!#∋∗%!/−!≅0/−/(,+!&/>∋3.7!>(.#(03.!3,+!%>/,/∗∋>!>∃3,4%!∋,!#∃%!8%&#!ηΕ3>Η,%;7!ΑΒΧ∆ιΚ!
8∋#∃∋,! #∃%! 9Υ7! &%Φ∋,4!∗3>∃∋,%! &3.%&! ∃3:%! %.%:3#%+! 3,+! #∃%! 3:3∋.3)∋.∋#;! /−! Φ/0Η&∃/≅&! 3,+! &%Φ∋,4!
>.3&&%&! ∃3:%! ∋∗≅0/:%+7! ≅0/∗/#%+! );! ,%Φ.;! >/∗∗∋&&∋/,%+! #%.%:∋&∋/,! ≅0/403∗&! &(>∃! 3&! #∃%! Ζ0%3#!
Λ0∋#∋&∃!∴%Φ∋,4!Λ%%!ηΤ:%.%4∃7!ΑΒΧιΚ!Ε3>Η,%;!ηΑΒΒ]ι!304(%&!#∃3#!#∃%!≅/≅(.30∋#;!/−!>03−#!∋,!#∃%!∗%+∋3!∋&!
3! ∗%3,&! /−! 3++0%&&∋,4! #∃%! ≅0/).%∗&! 3,+! 3,Γ∋%#∋%&! &(00/(,+∋,4! ∗/+%0,! .∋−%! η(,%∗≅./;∗%,#7! #∃%!
&#03∋,! /−! ,%Φ!Φ/0Η!≅0/>%&&%&! 3,+! #∃%∋0! %−−%>#&! /,!≅∃;&∋>3.! 3,+!∗%,#3.! .∋−%ιΚ! ∀#! 3! #∋∗%!/−! ≅0/−/(,+!
>∃3,4%7!∋,!3!&/>∋%#;!&Φ3∗≅%+!Φ∋#∃!∗3&&Μ∗3,(−3>#(0%+!4//+&7!#∃%!∃3,+∗3+%!/−−%0&!3!0%≅0∋&%7!3,+!3,!
3.#%0,3#∋:%Κ! ∀&! #∃∋&! ∃3&! />>(00%+7! Ζ%,! Ρ! >/,&(∗%0&! ∃3:%! %∗)03>%+! #∃%! ∋,>0%3&%+! ≅/#%,#∋3.! /−! #∃%!
∋,#%0,%#!3&!∋#!/−−%0&!#∃%∗!3!≅.3#−/0∗!−/0!+%:%./≅∋,4!,%Φ!&∗3..!&>3.%!)(&∋,%&&!∗/+%.&7!Φ∋#∃!%Γ3∗≅.%&!
30%!%∗%04∋,4!.%+!);!3∗3#%(0!≅0/+(>%0&!Φ∋#∃!,/!−/0∗3.!#03∋,∋,4!η∀,+%0&/,7!ΑΒΧΑιΚ!!
!
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Ε)−<;∀!Ζ!Η3;()2)Π3(%;Ν!+∀,)−.!Β3.4,23Π∀!
!
ϑ∃%! Ο2/ΜΤ:%0;#∃∋,4Π! .3,+&>3≅%! :∋&(3..;! ∗3≅≅%+! ∋,! Φ∋#∃∋,! 1()2,&! Π! ≅8,+(=(98+.,Μ! <&∋()∗! Θ8∗%∋=89&!
%Γ≅3,+∋,4!(≅/,!#∃%!Φ/0Η!/−!∴3,+%0&!3,+!∴#3≅≅%0&! ηΑΒΒει!Φ∋#∃∋,!#∃%∋0!≅3≅%0!#∋#.%+δ!6.Ρ6,&8+(.∗!8∗%!
+5&!Σ&Τ!Θ8∗%∋=89&∋!.Β!<&∋()∗Κ!ϑ∃∋&!∋..(&#03#∋/,!≅0/:∋+%&!3!&#0/,4!−/(,+3#∋/,!−/0!+%:%./≅∋,4!3!+%%≅%0!
(,+%0&#3,+∋,4!/−!>/..3)/03#∋:%!+%&∋4,!∗%#∃/+&7!#/!>/,&∋+%0!∃/Φ!#∃%;!∗∋4∃#!≅.3;!3!0/.%!∋,!,3:∋43#∋,4!
>/,&(∗%0! ∋,:/.:%∗%,#!Φ∋#∃∋,! #∃%!+%&∋4,!≅0/>%&&7! #03,&∋#∋/,∋,4! #∃%∗!−0/∗! Ο&()_%>#&Π! #/Φ30+&!3>#∋:%!
Ο≅30#,%0&ΠΚ!ϑ∃%!−∋%.+!/−!≅30#∋>∋≅3#/0;!+%&∋4,!∃3&!)(∋.#!3!>/,#%Γ#!−/0!>/,&(∗%0!%,434%∗%,#!3,+!#∃∋&!>3,!
)%! 0%−%0%,>%+!Φ∋#∃∋,! #∃%! .3&#! −/0#;!;%30&! η∴3,+%0&!3,+!∴#3≅≅%0&7!ΑΒΒειΚ! ∴3,+%0&!3,+!∴#3≅≅%0&! η∋)∋+ι!
304(%!#∃3#!Φ%!30%!,/!./,4%0!&∋∗≅.;!+%&∋4,∋,4!−/0!>/,&(∗%0&7!)(#!03#∃%0!−/0!#∃%!−(#(0%!%Γ≅%0∋%,>%&!/−!
≅%/≅.%7!>/∗∗(,∋#∋%&!3,+!>(.#(0%&Κ!ϑ∃%&%!30%!)%>/∗∋,4!>/,,%>#%+!∋,!,%Φ!Φ3;&!#∃3#!Φ%0%!≅0%:∋/(&.;!
(,∋∗34∋,3).%7!%:%,!#%,!;%30&!34/Κ!8%!30%!3.&/!Φ∋#,%&&∋,4!#∃%!+3Φ,!/−!3!,%Φ!34%!/−!∗3,(−3>#(0%7!3,!
34%!Φ∃%0%! 3+:3,>%+! #%>∃,/./4;! ∃3&! ∋,−.(%,>%+! ∋,>0%3&%+! >/∗≅%#∋#∋/,Κ! ∀&! 3! 0%&(.#7!∗/0%! 3&&%0#∋:%!
>/,&(∗%0&!30%!.%3+∋,4!∋,+(&#0;!#/Φ30+&!#∃%!>(&#/∗∋&3#∋/,!/−!≅0/+(>#&!3,+!&%0:∋>%&!η∀,+%0&/,7!ΑΒΧΑιΚ!!
!
ϑ∃%! (∗)0%..3! −/0! >∋#∋ς%,! ≅30#∋>∋≅3#∋/,! &(≅≅/0#&! #%0∗&! &(>∃! 3&µ! ≅30#∋>∋≅3#/0;! +%&∋4,7! >/..3)/03#∋:%!
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&%0:∋>%&! &(>∃! 3&! (≅403+∋,4! /0! (≅+3#∋,47! 0%≅3∋0∋,4! /0! ≅0/+(>#! ∗/+∋−∋>3#∋/,! &;&#%∗&! /0! &%0:∋>%&Κ!
∀&!∴#3∃%.! ηΑΒΒΧι!304(%&! #∃%&%! >/,>%≅#&! 0%1(∋0%! 3! −(,+3∗%,#3.! >∃3,4%! −0/∗! 4./)3.! ∗3,(−3>#(0∋,4!
&;&#%∗&!#/!./>3.!0%,#∋,4!&;&#%∗&7!Φ∃∋>∃!)%,%−∋#!#∃%!./>3.∋#;Κ!ϑ∃%&%!&%0:∋>%&!%Γ#%,+!#∃%!%,_/;3).%!(&%!
#∋∗%!/−!#∃%!≅0/+(>#!3&!Φ%..!3&!≅/&#≅/,%!#∃%!≅&;>∃/./4∋>3.!/)&/.%&>%,>%!#∃3#!>/,&(∗%0&!#∃%∗&%.:%&!
−%%.!3)/(#!#∃%!≅0/+(>#!ηΘ∋∋,∋∗ρΗ∋7!ΑΒΧΧιΚ!8∋#∃∋,!3!−3&∃∋/,!>/,#%Γ#7!,%Φ!&%0:∋>%!+%&∋4,!>/,>%≅#&!30%!
%∗%04∋,4!#/!%,3).%!&Φ3≅≅∋,47!&∃30∋,47!)30#%0∋,4!3,+!0%,#∋,4!&(>∃!3&!Λ34!Λ/00/Φ7!∴#%3.!ηΑΒΧ∆ι7!Σ%,#!
#∃%!Σ(,Φ3;!ηΑΒΧ∆ι!ηΦ∋#∃∋,!−∋4(0%!Χει!3,+!Ζ∋0.!Ξ%%#&!60%&&!ηΑΒΧ∆ι!ηΦ∋#∃∋,!−∋4(0%!ΧβιΚ!!
!
!
Ε)−<;∀!Λ]!∴);∗!Τ∀∀(,!+;∀,,!βΘΡΛ[χ!
!
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!
Ε)−<;∀!ΛΖ!Ι∀.(!(9∀!Ι<.13Ν!βΘΡΛ[χ!
!
[Κ[ΚΥ!∃;%14,%<;2).−/!∃%∗∗∀2():∀!Μ),4%5!
!
ϑ∃%! >/,>%≅#! /−! >0/Φ+&/(0>∋,4! 0%−%0&! #/! /,.∋,%! ≅.3#−/0∗&!Φ∃∋>∃! +%∗/>03#∋&%! +%&∋4,! );! ≅0/:∋+∋,4! 3!
&;&#%∗!#/!>/..3)/03#%7!&∃30%!3,+!≅%%0!0%:∋%Φ!>/,>%≅#&!Φ∋#∃∋,!#∃%!%30.;!&#34%&!/−!#∃%!+%&∋4,!≅0/>%&&!
η∴∃∋0Η;7! ΑΒΒ]ιΚ! ∀,! 3.0%3+;! %&#3).∋&∃%+! /,.∋,%! >/∗∗(,∋#;! 0%:∋%Φ&! #∃%&%! >/,>%≅#&! 3,+! #∃%! ∃∋4∃%&#!
03#%+!>/,>%≅#&!4/!∋,#/!≅0/+(>#∋/,Κ!!
!
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!
Ε)−<;∀!ΛΟ!∃%.().<<5!Ε3,9)%.!βΘΡΛ[χ!
!
8∋#∃∋,! 3! −3&∃∋/,! >/,#%Γ#! Λ%#3! =3&∃∋/,! 3,+! ∴#∋#>∃! 2/..%>#∋:%! ηΑΒΧ∆ι! ≅0/:∋+%! %Γ3∗≅.%&! /−! 3:3∋.3).%!
/,.∋,%! ≅.3#−/0∗&! #∃3#! &(≅≅/0#! %∗%04∋,4! +%&∋4,%0&! );! +∋&#0∋)(#∋,4! +%&∋4,! )0∋%−&! #/! >3≅#(0%! (&%0Μ
4%,%03#%+! >/,#%,#!Φ∃∋>∃! ∋&! #∃%,! ≅%%0! 0%:∋%Φ%+!Φ∋#∃! #∃%!∗/&#! &(>>%&&−(.! 4/∋,4! /−−! −/0! ≅0/+(>#∋/,Κ!
2/,#∋,((∗! =3&∃∋/,! ηΑΒΧ∆ι! η∋..(&#03#%+! Φ∋#∃∋,! −∋4(0%! Χχι! ∃3:%! +%:%./≅%+! #∃%∋0! /Φ,! /,.∋,%! #//.&! #/!
%,3).%! >/,&(∗%0&! #/! >0%3#%! #∃%∋0! +∋4∋#3.! +%&∋4,! >/,>%≅#&Κ! ϑ∃%! ≅0/40%&&∋/,! /−! #∃%&%! ≅.3#−/0∗&! ∋&!
%:/.:∋,4! 3&! #∃%;! 30%! )%>/∗∋,4! :%∃∋>.%&! #/! )0∋,4! ,%Φ! >/,>%≅#&! #/! ∗30Η%#Κ! ϑ∃%! +%&∋4,! >/,>%≅#&!
+%:%./≅%+! Φ∋#∃∋,! #∃%&%! ≅.3#−/0∗&! (,+%04/! 3,! /,.∋,%! ≅%%0! 0%:∋%Φ! ≅0/>%&&Κ! ϑ∃0/(4∃! /≅%,! +%&∋4,!
+∋&≅303#%!40/(≅&!/−!>/,&(∗%0&!>3,!>/,,%>#!3,+!Φ/0Η!#/4%#∃%0Κ!ϑ∃∋&!∋&!3!&#30Η!>/,#03&#!#/!#03+∋#∋/,3.!
−3&∃∋/,! +%&∋4,! ν#∃%! ∃∋4∃Μ1(3.∋#;! 0%&/(0>%&! −/0! +%&∋4,! ≅0/#/#;≅∋,4! )%>/∗%&! :%0;! ./Φ! Μ!Φ∃∋>∃! ∋&! #∃%!
#0%,+!)%∋,4!+%&>0∋)%+!Μ!#∃%&%!0%&/(0>%&!>3,!)%!+∋−−(&%+!:%0;!Φ∋+%.;7!3,+!#∃%!3../>3#∋/,!≅0/).%∗!#∃%,!
+∋∗∋,∋&∃%+!∋,!&∋4,∋−∋>3,>%Κ!ϑ∃%!0%&(.#7!)%∋,4!#∃3#!#∃%!/≅≅/0#(,∋#;!#/!>0%3#%!)%>/∗%&!+%∗/>03#∋&%+Κο!
η:/,!Ε∋≅≅%.7!ΑΒΒ]δΧΑ]ι!
!
Ψ,.∋,%! >0/Φ+&/(0>∋,4! ≅.3#−/0∗&! −(0#∃%0! +%∗/>03#∋&%! #∃%! −3&∃∋/,! +%&∋4,! ≅0/>%&&7! );! 3../Φ∋,4!
>/,&(∗%0&!#/!∃3:%!3,!∋,≅(#!Φ∋#∃∋,!#∃%!+%&∋4,!+%:%./≅∗%,#!/−!.∋∗∋#%+!%+∋#∋/,!−3&∃∋/,!>/..%>#∋/,Κ!ϑ∃%!
∗/#∋:3#∋/,! #/! ≅30#∋>∋≅3#%! Φ∋#∃∋,! /,.∋,%! 3,+! /−−.∋,%! /≅%,! ∋,,/:3#∋/,! >/∗∗(,∋#∋%&! 4/%&! )%;/,+!
∗/,%#30;!:3.(%7!3,+!#∃%&%!>/,&(∗%0&!/−#%,!0%−%0%,>%!Ο#∃%!_/;!/−!#∃%!%Γ≅%0∋%,>%Π!3&!3!Η%;!∗/#∋:3#∋/,Κ!
ϑ∃∋&!>/,>%≅#!/−!>0/Φ+&/(0>∋,4!0%1(∋0%&!∗∋,+−(.!>/,&∋+%03#∋/,!#/!%,&(0%!∋,+(&#0;!∋&!,/#!/−−./3+∋,4!#∃%!
∋,,/:3#∋/,! ≅0/>%&&! #/! #∃%∋0! (&%0&! Φ∋#∃/(#! 3,! %Γ>∃3,4%! .∋∗∋#%+! #/! ≅0%Μ>/,−∋4(0%+! ∗/+(.30∋#;! /−!
>/∗≅/,%,#&!η∴∃∋0Η;7!ΑΒΒ]ιΚ!ϑ∃%&%!≅.3#−/0∗&!30%!&(≅≅/0#∋,4!,%Φ!>/,&(∗%0!∗30Η%#!0%&%30>∃!≅0/>%&&%&!
#∃0/(4∃!#∃%∋0!≅/#%,#∋3.!#/!#03>Η!)∋4!+3#3!#/!/)&%0:%!3,+!#∃%;!∃3:%!#∃%!>3≅3>∋#;!#/!3,3.;&%!%3>∃!/,.∋,%!
(&%0&! ∋,#%03>#∋/,!#∃0/(4∃!#∃%∋0!/,.∋,%!,3:∋43#∋/,!3,+! −(0#∃%0!/)&%0:3#∋/,&!>3,!)%!∗3+%!#∃0/(4∃/(#!
#∃%!>0/Φ+&/(0>∋,4!%Γ≅%0∋%,>%Κ!=(0#∃%0!/)&%0:3#∋/,&!>3,!)%!∗3+%!#/!∋+%,#∋−;!Φ∃∋>∃!>/,&(∗%0&!Φ∋#∃∋,!
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#∃%!/,.∋,%!>/∗∗(,∋#;!>/∗∗∋#!#/!≅(0>∃3&∋,4!#∃%&%!>/,>%≅#&!≅/&#≅0/+(>#∋/,Κ!=/0!%Γ3∗≅.%7!ϑ∃0%3+.%&&!
#Μ&∃∋0#! ≅.3#−/0∗! η&%%! =∋4(0%! ΑΒι! 3Φ30+! ≅/∋,#&! #/! /,.∋,%! (&%0&! −/0! #∃%∋0! ≅30#∋>∋≅3#∋/,! #∃/&%! Φ∃/!
≅(0>∃3&∋,4!≅0/:∋+∋,4!#∃%∗!Φ∋#∃!3!∃∋4∃%0!03,Η!/−!∋,−.(%,>%!Φ∋#∃∋,!#∃%!>0/Φ+&/(0>∋,4!≅0/>%&&Κ!
!
!
Ε)−<;∀!ΘΡ!&9;∀34∗∀,,!∃;%14,%<;2).−!&#Γ9);(γ,!βΘΡΛ[χ!
!
Ε)−<;∀!ΘΛ!∃3(13∗6!∴∀.)<,!βΘΡΛΡχ!
!
!
8∋#∃∋,! −3&∃∋/,7! >0/Φ+−(,+∋,4! %:/.:%+! −0/∗! #∃%! >0/Φ+&/(0>∋,4! ∗/:%∗%,#7! 23#Φ3.Η! Ζ%,∋(&! η&%%!
=∋4(0%! ΑΧι! Φ3&! −/(,+%+! ∋,! ΑΒΧΒ7! #/! ≅0/:∋+%! >/,&(∗%0&! Φ∋#∃! 3,! /≅≅/0#(,∋#;! #/! ∋,:%&#! ∋,! ,%Φ.;!
%&#3).∋&∃%+!−3&∃∋/,!.3)%.&Κ!ϑ∃%!)03,+!3##03>#%+!#%&#∋∗/,∋3.&!3,+!&(≅≅/0#!−0/∗!Φ%..!%&#3).∋&∃%+!∗%+∋3!
&/(0>%&! &(>∃! 3&! ϕ/4(%! 3,+! #∃%! Θ%Φ! Ρ/0Η! ϑ∋∗%&! ηΑΒΧΒιΚ! Λ(#! #∃%! >/,>%≅#! ≅0/:%+! (,&(>>%&&−(.! 3,+!
−3∋.%+!#/!43∋,!#03>#∋/,!−/0!3!,(∗)%0!/−!0%3&/,&Κ!ϑ∃/&%!>∋#%+!Φ%0%!+∋−−∋>(.#∋%&!#/!(≅Μ&>3.%!#∃%!∗/+%.!3,+!
&(&#3∋,!/,.∋,%! ∋,#%03>#∋/,Κ!20/Φ+−(,+%+!≅.3#−/0∗&!3.&/!≅0/:∋+%!3++∋#∋/,3.! &(≅≅/0#!);!≅0/:∋+∋,4! #∃%!
+%&∋4,%0!Φ∋#∃!3!)3>Η!%,+!∋,−03&#0(>#(0%!#/!&(≅≅/0#!≅0%!3,+!≅/&#!≅0/+(>#∋/,Κ!ϑ∃(&!≅0/:∋+∋,4!3!,%Φ!3,+!
+∋0%>#! 0/(#%! #/! ∗30Η%#! −/0! ,%Φ.;! %&#3).∋&∃%+! /0! %∗%04∋,4! −3&∃∋/,! +%&∋4,%0&Κ! ϑ∃%! Υ∋>Η&#30#%0!
>/∗∗(,∋#;! ηΑΒΧι! ∋&! ≅0/:∋,4! #/! )%! 3! &(>>%&&−(.! 3≅≅0/3>∃! );! ≅0/:∋+∋,4! ∋,+∋:∋+(3.&!Φ∋#∃! 3! −/0(∗! #/!
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>3∗≅3∋4,!−/0!∋,:%&#∗%,#!−0/∗!−0∋%,+&7!−3∗∋.;!3,+!>/..%34(%&Κ!!
!
[Κ[Κς!∆Π∀.!ϑ..%:3()%./!∃%∗∗∀2():∀!&%%∗,7!Ι∀,%<;2∀,!3.4!∃%∗∗∀2()%.,!!
!
2∃%&)0/(4∃! >/∋,%+! #∃%! #%0∗! φ/≅%,! ∋,,/:3#∋/,φ! ηΑΒΒ∆ι! Φ∋#∃! 3! −/>(&! /,! ∗30Η%#! )3&%+! ∋,#%03>#∋/,&7!
Φ∋#∃∋,!4./)3.!0%&%30>∃7!+%:%./≅∗%,#!3,+!∋,,/:3#∋/,Κ!ϑ∃∋&!)/##/∗!(≅!3≅≅0/3>∃! ∋&!∗3∋,#3∋,%+!);!#∃%!
Ο>0%3#∋:%!>/∗∗/,&Π!η22ι!#/!3../Φ!#∃%!≅0/>%&&!/−!+%&∋4,!#/!)%>/∗%&!+%∗/>03#∋&%+!#∃0/(4∃!#03,&≅30%,#!
≅0/>%&&%&! 3,+! &∃30%+! 0%&/(0>%&7! Φ∃∋>∃! )0/3+%,! #∃%! 0%∗∋#! /−! ≅30#∋>∋≅3#∋/,Κ! <304%! >/∗≅3,∋%&! /0!
0%#3∋.%0&!+/!,/#!.%3+!/≅%,!&/(0>%!−3&∃∋/,!#∃∋&!∗/:%∗%,#!∃3&!)%%,!.%+!);!∋,+%≅%,+%,#!+%&∋4,%0&7!Φ∃/!
3≅≅.;!/≅%,!∋,,/:3#∋/,!#/!#∃%∋0!≅03>#∋>%!#/!+∋&#0∋)(#%!/≅%,!&/(0>%!#%∗≅.3#%&!3,+!≅3##%0,&!3&!/≅≅/&%+!
#/!3!−∋,∋&∃%+!−3&∃∋/,!>/..%>#∋/,Κ!ϑ∃∋&!∃3&!)%%,!∋,−.(%,>%+!3,+!&(≅≅/0#%+!);!/,.∋,%!∗%+∋3!#∃3#!≅0/:∋+%&!
3!>/,+(∋#!#/!0%3>∃!−3&∃∋/,!>/,&(∗%0&!3..!/:%0!#∃%!Φ/0.+Κ!ϑ∃%!∋,+∋:∋+(3.!>/,&(∗%0!∃3&!3!.%3+∋,4!0/.%!∋,!
#∃%!+%&∋4,!≅0/>%&&7! #(0,∋,4! −0/∗! #∃%!≅3&&∋:%! >/,&(∗%0! ∋,#/! 3,!3>#∋:%!∗3Η%07! 3,+! #∃∋&! +%%≅%,&! #∃%!
−%%.∋,4! /−! 3>∃∋%:%∗%,#! 3,+! ∋,! #(0,! ∋,>0%3&%&! ≅0/+(>#! &3#∋&−3>#∋/,! ηΘ∋∋,∋∗ρΗ∋! 5! Ε3&&∋7! ΑΒΧΧιΚ!Ξ/0%!
0%>%,#.;!2∃%&&)0/(4∃!ηΖ3&&∗3,,7!Τ,Η%.7!5!2∃%&)0/(4∃7!ΑΒΧΒι!∃3:%!&∃∋−#%+!#∃%∋#!−/>(&!−0/∗!≅0/+(>#!
∋,,/:3#∋/,! #/! &%0:∋>%! ∋,,/:3#∋/,Κ! ϑ∃%;! ∋+%,#∋−;! &%0:∋>%! ∋,,/:3#∋/,! 3&! 3,! %&>3≅%! 0/(#%! −0/∗! #∃%!
>/∗∗/+∋#;! #03≅! /−! ∗3&&! >/,&(∗≅#∋/,7! #∃0/(4∃! Φ∃∋>∃! ≅0/+(>#&! 30%! ≅0/+(>%+! &Φ∋−#.;7! >∃%3≅.;! 3,+!
Φ∋#∃!&∃/0#!.∋−%Κ!Ψ≅%,!&%0:∋>%!∋,,/:3#∋/,!∋&!/−−%0%+!3&!3!&/.(#∋/,!#/!/(#&/(0>∋,4!,%Φ!≅0/+(>#&!Φ∋#∃∋,!3!
≅0/+(>#!&%0:∋>%!&;&#%∗!ηΕ0/,&ςΗ;!5!Υ/:υ>&7!ΑΒΧ∆ιΚ!
!
!
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!
!
Ε)−<;∀!ΘΛ!∆Π∀.1∀3;!∃%∗∗38%;3():∀!∃%∗∗∀2()%.!βΘΡΛ[χ!
!
ϑ∃%! Ψ≅%,Φ%30! 0%&%30>∃! ≅0/_%>#! ηΑΒΒεΜΧΧι! η&%%! =∋4(0%! ΑΑι! 3≅≅.∋%+! /≅%,! ∋,,/:3#∋/,! #/! +%&∋4,! 3,+!
≅0/+(>%! 3,! /≅%,! &/(0>%! >/..%>#∋:%! 430∗%,#! >/..%>#∋/,7! Φ∃∋>∃! >3,! )%! 3>>%&&%+! #∃0/(4∃! /,.∋,%!
+/Φ,./3+&Κ! ϑ∃%&%! /≅%,&! &/(0>%! 430∗%,#! #%∗≅.3#%&! Φ%0%! /0∋4∋,3..;! +%&∋4,%+! +(0∋,4! 3! ≅∃;&∋>3.!
Φ/0Η&∃/≅! 3,+! #∃%,! +∋4∋#3..;! 0%Φ/0Η%+! #/! ≅0/:∋+%! 3,! /,.∋,%! 0%&/(0>%Κ! ϑ∃%! &∃/Φ)/Γ! Φ∋#∃∋,! #∃%!
Ψ≅%,Φ%30! /,.∋,%! >/∗∗(,∋#;7! ≅0/:∋+%&! 3! −%3#(0%! #/! %,3).%! (&%0&! #/! &()&>0∋)%+! #/! #∃%! Ψ≅%,Φ%30!
/,.∋,%!>/∗∗(,∋#;!3,+!∋#!3.&/!≅0/:∋+%&!3,!Φ∋#∃!3!&≅3>%!#/!&∃/Φ>3&%!#∃%∋0!≅%0&/,3.!3+3≅#3#∋/,!/−!#∃%!
>/..%>#∋:%!>/..%>#∋/,&Κ!!
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!
[ΚΥ!∃%.2∗<,)%.!
!
ϑ/! %,>/(034%! &(&#3∋,3)∋.∋#;! 3,+! +∋&>/(034%! #∃%!∗3&&! >/,&(∗≅#∋/,! /−! −3&#! −3&∃∋/,! Φ%! ,%%+! #/! +∋4!
+%%≅%0! #/! >/,&∋+%0! ,%Φ! >/,#%Γ#&! /−! (&%! #∃3#! %Γ#%,+! #∃%! .∋−%>;>.%! /−! #∃%! +%&∋4,%+! 430∗%,#! /0!
3>>%&&/0;Κ! =.%#>∃%0! ηΑΒΒε7! ΧΑΧι! +%&>0∋)%&! #∃%! >(00%,#! &∋#(3#∋/,! π∋#! (&%&! ;%&#%0+3;&! #∃∋,Η∋,4! #/! >/≅%!
Φ∋#∃! #∃%! >/,+∋#∋/,&! /−! #/∗/00/ΦπΚ! ∴(&#3∋,3).%! +%:%./≅∗%,#! Φ∋..! /,.;! )%! ≅/&&∋).%! ∋−! #∃0/Φ3Φ3;!
>(.#(0%!∋&!>∃3..%,4%+!3,+!#∃%0%!∋&!3,!/:%03..! ∋,>0%3&%!∋,!#∃%!.∋−%&≅3,!/−!≅0/+(>#&!η83.Η%07!ΑΒΧΧιΚ!ϑ∃%!
8%)!ΑΚΒ!0%:/.(#∋/,!∋&!>∃3,4∋,4!≅%0>%≅#∋/,&!3,+!∋,−.(%,>∋,4!Ζ%,!Ρ!>/,&(∗%0&Κ!∀&!3!0%&(.#7!#∃%0%!∋&!3!
,%Φ!0%,3∋&&3,>%!/−!∗3Η∋,4!∋,−.(%,>∋,4!#∃%!0∋&%!/−!≅30#∋>∋≅3#/0;!%Γ≅%0∋%,>%&!−/0!#∃%!−3&∃∋/,!>/,&(∗%0Κ!
ϑ∃%! −./Φ! /−! +%&∋4,7! ≅0/+(>#∋/,! 3,+! +∋&#0∋)(#∋/,! ∋&! ,/! ./,4%0! +∋0%>#.;! ∋,−.(%,>%+! /0! >/,#0/..%+! );!
∋,+(&#0;Κ!Θ%Φ!∗/+%.&!30%!3.&/!)%4∋,,∋,4!3,+!%:/.:∋,4!Φ∃∋>∃!&(≅≅/0#!/≅%,7!>/,,%>#%+!3,+!)/##/∗!(≅!
∋,,/:3#∋/,Κ!
!
=.%#>∃%0! ηΑΒΧΑι! ∃∋4∃.∋4∃#&! #∃3#! +%&∋4,%0&! 30%! &%%∋,4! #∃%∋0! &Η∋..&! +∋−−%0%,#.;! )(#! #∃∋&! >3,! >/,&#∋#(#%! 3!
>3#>∃ΜΑΑ! −/0! #∃/&%!Φ∃/!Φ3,#! #/!>∃3,4%! #∃∋,4&Κ! ϑ∃∋&! >∃3≅#%0!+%∗/,&#03#%&! #∃3#! #∃%0%! ∋&!3!Φ%3.#∃!/−!
%Γ∋&#∋,4!/≅≅/0#(,∋#∋%&! −/0!+%&∋4,%0&! #/! 3>>%&&! 3,+!%Γ≅3,+!(≅/,Κ! ϑ∃%!≅0/−%&&∋/,3.!+%&∋4,%0! >3,!3.&/!
.//Η! −/0!,%Φ!/≅≅/0#(,∋#∋%&! #/!+%&∋4,!);!−3>∋.∋#3#∋,4!>∃3,4%!/0! #/!+%&∋4,!);!%+(>3#∋,4!≅%/≅.%7! 03#∃%0!
#∃3,! (&∋,4! +%&∋4,! &Η∋..&! #/! >0%3#%!∗/0%! ≅0/+(>#&Κ! Ν#! ∃3&! )%%,! 304(%+! #∃3#! #∃%! ∋∗≅.%∗%,#3#∋/,! /−!
>/..3)/03#∋:%!∗%#∃/+&! ∋,! +%&∋4,! ≅03>#∋>%!∗∋4∃#! %,&(0%! ≅0/+(>#&! 3.∋4,!Φ∋#∃! #∃%! 4/3.&! /−! &(&#3∋,3).%!
+%&∋4,!−/0!./Φ!∋∗≅3>#!3,+!%,+(0∋,4!.∋−%!&≅3,&!η=.%#>∃%07!ΑΒΒειΚ!ϑ∃%!,%Γ#!&#34%!/−!#∃∋&!0%&%30>∃!)0∋,4&!
>/,&(∗%0&! ∋,#/!#∃%!+%&∋4,!≅0/>%&&!#/!%,>/(034%!≅30#∋>∋≅3#∋/,!#∃0/(4∃!>/∗)∋,∋,4!#%Γ#∋.%!+%&∋4,!3,+!
∗3Η∋,4!Φ∋#∃!&/>∋3.!∗%+∋3!#//.&Κ!Ν,!#(0,!%Γ≅3,+∋,4!(≅/,!#∃%!Ο2/ΜΤ:%0;#∃∋,4Π!.3,+&>3≅%!∋,!3,!3##%∗≅#!
#/!(≅Μ&Η∋..!>/,&(∗%0&!3,+!∋,#%0>%≅#!#∃%!−./Φ!/−!#∃%∋0!−3&#!−3&∃∋/,!>/,&(∗≅#∋/,Κ!!
!
 40 
!
∃0ΑΗ&ΧΙ!Υ/!Τ∀(9%4%∗%−Ν!
ΥΚΛ!ϑ.(;%4<2()%.!
!
8∋#∃∋,!#∃%!+∋&>∋≅.∋,%!/−!#%Γ#∋.%!/0!−3&∃∋/,!+%&∋4,7!∗%#∃/+/./4;!∋&!030%.;!+∋&>(&&%+Κ!ϑ∃%0%!30%!:%0;!−%Φ!
3>3+%∗∋>!≅().∋>3#∋/,&!#∃3#!&≅%>∋−∋>3..;!3++0%&&!−3&∃∋/,!/0!#%Γ#∋.%!+%&∋4,!∗%#∃/+/./4;!∋,!#∃%!&3∗%!Φ3;!
#∃3#! ∋#! ∋&! 3++0%&&%+! 3,+! 3,3.;&%+! ∋,! /#∃%0! +%&∋4,! +∋&>∋≅.∋,%&! η=.;,,! 5! =/&#%07! ΑΒΒχιΚ! ∀.#∃/(4∃!
∗%#∃/+/./4;! ∋&! ∋,∃%0%,#! #/! #%Γ#∋.%! /0! −3&∃∋/,! +%&∋4,! 3&! ∋#! ∋&! #3(4∃#! ∋,! ∃∋4∃%0! %+(>3#∋/,7! ∋#! ∋&! ,/#!
∋+%,#∋−∋%+!3&!&%≅303#%!−0/∗!#∃%!+%&∋4,!≅0/>%&&Κ!∴#%3+!3,+!Τ:3,&!ηΑΒΒι!>.3∋∗!#∃3#!3!&#(+%,#!/−!−3&∃∋/,!
/0! #%Γ#∋.%! +%&∋4,! Φ∋..! )%! #3(4∃#! #∃%! ≅0/>%&&! /−! ∋,−/0∗3#∋/,! −∋,+∋,47! &%.%>#∋/,7! 3)&#03>#∋/,! 3,+!
3≅≅.∋>3#∋/,!)3&%+!/,!3!&%#!+%&∋4,!)0∋%−Κ!ϑ∃∋&!≅0/:∋+%&!3!>.%30!−/>(&!#/!+∋0%>#!#∃%!+%&∋4,%0!#∃0/(4∃/(#!
#∃%∋0! %Γ≅%0∋∗%,#3#∋/,Κ! Ε/Φ%:%07! #∃∋&! 3≅≅0/3>∃! #/! >0%3#∋:%! ≅0/).%∗! &/.:∋,4! ≅0/>%&&! ∋&! /−#%,! .%+! );!
∋,#(∋#∋/,! 3,+! 3.∋4,%+! #∃%! +%&∋4,%0&! &≅%>∋3.∋&#! &Η∋..&%#Κ! ϑ∃%! ∗%#∃/+&! 3≅≅.∋%+! 30%! /−#%,! ,/#! 3.Φ3;&!
>.%30.;! ∗3+%! %Γ≅.∋>∋#! /0! +/>(∗%,#%+! −/0! /#∃%0&! #/! %Γ≅3,+! (≅/,Κ! ϑ∃∋&! 0%&%30>∃! 304(%&! #∃3#! )/#∃!
−3&∃∋/,!3,+!#%Γ#∋.%!+%&∋4,!+∋&>∋≅.∋,%&!Φ/(.+!)%,%−∋#!−0/∗!+/>(∗%,#∋,4!3,+!&∃30∋,4!#∃%∋0!+%&∋4,!#//.&!
3,+!0%&%30>∃!∗%#∃/+&!#/!&(≅≅/0#!)%##%0!>/,,%>#%+!3,+!_/∋,%+!(≅!≅03>#∋>%Κ!!
!
ϑ∃∋&! 0%&%30>∃! ∋+%,#∋−∋%+! #∃3#! 3>#∋/,! 0%&%30>∃! Φ3&! #∃%!∗/&#! 3≅≅0/≅0∋3#%!∗%#∃/+/./4;! #/! &(≅≅/0#! 3!
0%−.%>#∋:%! 3,+! ∋#%03#∋:%! 3≅≅0/3>∃Κ! ϑ/! 3+/≅#! #∃%! +%&∋4,! −3>∋.∋#3#/0! 0/.%7! #∃%! 0%&%30>∃%0! %∗≅./;%+! 3!
&%.%>#∋/,!/−!∗%#∃/+&!−0/∗!#∃%!+∋&>∋≅.∋,%&!/−!&%0:∋>%!3,+!∋,#%03>#∋/,!+%&∋4,!+∋&>∋≅.∋,%&7!Φ∃%0%!+%&∋4,!
−3>∋.∋#3#∋/,! ∋&! ∗/0%! 3+:3,>%+Κ! ϑ∃%! 0%&%30>∃%0&! /Φ,! )3>Η40/(,+! %Γ≅%0∋%,>%! /−! #%Γ#∋.%! +%&∋4,! Φ3&!
0%−%0%,>%+!3,+!%Γ≅3,+%+!(≅/,7!∋,!/0+%0!#/!∋+%,#∋−;!≅03>#∋>3.!#%>∃,∋1(%&!#/!&(≅≅/0#!#∃%!≅0/>%&&%&!/−!
∗3Η∋,4!3,+!%,3).%!−3&#!−3&∃∋/,!>/,&(∗%0!≅30#∋>∋≅3#∋/,Κ!ϑ∃%!+%&∋4,!≅03>#∋>%!Φ3&!Φ∋#∃∋,!#∃%!0%&%30>∃!
Φ3&!3≅≅.∋%+!3&!3!&#∋∗(.(&!−/0!43#∃%0∋,4!∋,−/0∗3#∋/,!3,+!3&!≅30#!/−!#∃%!0%&%30>∃!∗%#∃/+/./4;!#/!#%&#!
3,+! %:3.(3#%! ∋#Κ! ϑ∃∋&! 3>#∋/,! 0%&%30>∃! 3≅≅0/3>∃! 3../Φ%+! %3>∃! &#34%! /−! #∃%! ≅03>#∋>%! #/! )%! /)&%0:%+7!
0%−.%>#%+!(≅/,!3,+!0%−∋,%+!#∃0/(4∃!#∃%!,%Γ#!∋#%03#∋/,Κ!!
!
ϑ∃%! ≅0/>%&&! /−! 3>#∋/,! 0%&%30>∃! ∋&! ,/#! /,.;! 0%&%30>∃! #∃3#! +%&>0∋)%&! ∃/Φ! ∃(∗3,&! 3,+! /043,∋&3#∋/,&!
)%∃3:%! ∋,! #∃%! /(#&∋+%! Φ/0.+7! )(#! 3.&/! 3! >∃3,4%! ∗%>∃3,∋&∗! #∃3#! ∃%.≅&! ∃(∗3,&! 3,+! /043,∋&3#∋/,&!
0%−.%>#! /,! 3,+! >∃3,4%! #∃%∋0! /Φ,! &;&#%∗! ηΣ%3&/,! 5! Λ03+)(0;7! ΑΒΒ]ιΚ! ϑ∃0/(4∃/(#! #∃%! ≅03>#∋>%! /−!
>/∗)∋,∋,4!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!Φ∋#∃!&/>∋3.!∗%+∋3!#//.&7!#∃%!0%&%30>∃%0!>/,&#3,#.;!0%−.%>#%+!(≅/,!
3,+!0%−∋,%+!#∃%!≅03>#∋>%!#/!>/,&∋+%0!∃/Φ!∋#!∗∋4∃#!)%!%Γ≅3,+%+!(≅/,!#/!3>∃∋%:%!3!∗/0%!&(&#3∋,3).%!
−3&#!−3&∃∋/,!−(#(0%Κ!
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ΥΚΘ!Α2()%.!Ι∀,∀3;29!
!
∀>#∋/,! Σ%&%30>∃! 3∋∗&! #/! ≅0/+(>%! >∃3,4%! η3>#∋/,ι! 3,+! (,+%0&#3,+∋,4! η0%&%30>∃ι! 3#! #∃%! &3∗%! #∋∗%7!
3.#∃/(4∃!,/#!3.Φ3;&! ∋,!%1(3.!3∗/(,#&Κ!ϑ∃∋&!0%&%30>∃!3.&/!3##%∗≅#%+!#/!4%,%03#%!,%Φ!Η,/Φ.%+4%!/−!
#∃%!−3&∃∋/,!&;&#%∗7!Φ∃∋.%!3#!#∃%!&3∗%!#∋∗%!#0;∋,4!#/!>∃3,4%!3,+!+%:%./≅!∋#!η<%Φ∋,7!Χχβι!∋,!/0+%0!#/!
+%:%./≅!,%Φ!Φ3;&!/−!Φ/0Η∋,4Κ!ϑ∃0/(4∃/(#!%3>∃!∋#%03#∋/,!/−!#∃%!0%&%30>∃!≅03>#∋>%7!#∃%!0%&%30>∃%0!Φ3&!
>/,#∋,(/(&.;!.%30,∋,4!−0/∗!%3>∃!%Γ≅%0∋%,>%!Μ!.%30,∋,4!∃/Φ!#/!.%30,!−0/∗!#∃%∗!∋,!−3>#!Μ!3,+!>0%3#∋,4!
>/,+∋#∋/,&!η&#0(>#(0%&7!≅0/>%&&%&!3,+!>(.#(0%&ι!#/!&(≅≅/0#!3,+!−/&#%0!#∃∋&!,%Φ!.%30,∋,4Κ!!
!
!
!
Ε)−<;∀!ΘΘ!Α2()%.!Ι∀,∀3;29!βΙ∀3,%.7!ΘΡΡΡχ!
!
∀>#∋/,!0%&%30>∃!Φ∋#∃∋,!#∃∋&!0%&%30>∃!Φ3&δ!
• !2/,>%0,%+!Φ∋#∃!∋∗≅0/:∋,4!&/>∋3.!≅03>#∋>%&!/−!&(&#3∋,3)∋.∋#;!Φ∋#∃∋,!−3&#!−3&∃∋/,!
• ∀!>;>.∋>3.!≅0/>%&&7!&;&#%∗3#∋>3..;!>/,+(>#%+!#∃0/(4∃!+%&∋4,!−3>∋.∋#3#∋/,!
• ∀!≅30#∋>∋≅3#∋:%!≅0/>%&&!#/!%,3).%!−3&#!−3&∃∋/,!>/,&(∗%0!∋,#%03>#∋/,!
• ∀!0%−.%>#∋:%!≅0/>%&&!#/!∋#%03#%7!0%−∋,%!3,+!.%30,!−0/∗!%3>∃!∋,#%03>#∋/,!
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!
ΥΚ[!Α2()%.!Ι∀,∀3;29!ΑΠΠ;%329!1)(9).!(9),!Ι∀,∀3;29!
!
ϑ∃0/(4∃! >/,&(∗%0! >(.#(0%7! &/>∋%#;! .∋:%&! ∋,! 3,! %,:∋0/,∗%,#! ∋,∃%0∋#%+! −0/∗! #∃%! ∋,+(&#0∋3.! 0%:/.(#∋/,!
Φ∋#∃∋,! #∃%! −03∗%Φ/0Η! /−! Ο≅0/+(>%! ∗/0%7! −3&#%0! 3,+! >∃%3≅%0ΠΚ! ϑ∃%! −3&#! −3&∃∋/,! ≅∃%,/∗%,3!
+%∗/,&#03#%&! #∃∋&! 3&! ∃∋4∃! &#0%%#! 0%#3∋.%0&! +%&∋4,! 3,+! +∋&#0∋)(#%! ,%Φ! >/..%>#∋/,&! %:%0;! −/(0! #/! &∋Γ!
Φ%%Η&7! Φ∋#∃! 3,! 3:%034%! /−! #Φ%.:%! >/..%>#∋/,&! ≅%0! 3,,(∗Κ! Λ;! )(;∋,4! ∋,#/! #∃∋&! >/,&#0(>#7! −3&∃∋/,!
>/,&(∗%0&! ∃3:%! )%>/∗%! ./>Η%+! /(#! /−! #∃%! +%&∋4,! 3,+! ≅0/+(>#∋/,! ≅0/>%&&! #∃%;! 30%! ∋,! +3,4%0! /−!
)%>/∗∋,4!+%Μ&Η∋..%+!3&!3!0%&(.#!η=.%#>∃%0!5!Ζ0/&%7!ΑΒΧΑιΚ!ϑ∃∋&!∋&!3!&#30Η!>/,#03&#!#/!3≅≅0/Γ∋∗3#%.;!&∋Γ#;!
;%30&! 34/7! 3! ≅%0∋/+! /−! #∋∗%! Φ∃%,! #∃%! #%0∗! Ο0%3+! #/! Φ%30Π! ∋,:/.:%+! ∋,+∋:∋+(3.&! ∗3Η∋,4! #∃%∋0! /Φ,!
>./#∃∋,4!−0/∗!∃/∗%Κ!6(0∋,4!#∃∋&!≅%0∋/+!/−!#∋∗%!+0%&&∗3Η∋,4!≅3##%0,&!Φ%0%!(&%+!#/!+∋&&%∗∋,3#%!,%Φ!
−3&∃∋/,!#0%,+&!3,+!∋,:%&#∗%,#!/−!%−−/0#!3,+!#∋∗%!0%+(>%+!#∃%!>/&#7!∋#!Φ3&!#∃%!/,.;!3−−/0+3).%!/≅#∋/,!
)(#! ∋#! %,&(0%+! #∃%! 430∗%,#&! Φ%0%! ∗/0%! +(03).;! )/#∃! −(,>#∋/,3..;! 3,+! %∗/#∋/,3..;Κ! ϑ∃0/(4∃! #∃%!
3+:3,>%∗%,#!/−!∗3&&!∗3,(−3>#(0∋,4!≅0/>%&&%&7! 0%3+;! #/!Φ%30! −3&∃∋/,!∃3&! 403+(3..;!)%>/∗%!∗/0%!
3−−/0+3).%!3,+!3>>%&&∋).%Κ!ϑ∃%0%−/0%7!#∃%!>/,&(∗%0!,%>%&&∋#;!#/!&(&#3∋,!#∃%∋0!&Η∋..&%#!#/!%,3).%!#∃%∗!
#/!≅0/+(>%! #∃%∋0!>./#∃∋,4!/Φ,!>./#∃∋,4! ∋&!,/! ./,4%0!%&&%,#∋3.7!3&! #∃%;!>3,!≅(0>∃3&%!Φ∃3#! #∃%;!,%%+!
3,+!Φ3,#! /,! +%∗3,+Κ! ϑ∃%! >/&#! /−! −3&#! −3&∃∋/,! ∋&! ,/Φ! >∃%3≅%0! #/!∗3Η∋,4! ;/(0! /Φ,7! ∋#! ∋&! >(00%,#.;!
)%>/∗%!∗/0%!%Γ≅%,&∋:%!#/!∗3Η%!;/(0!/Φ,!430∗%,#!#∃3,!∋#!∋&!#/!&∃/≅!/,!#∃%!∃∋4∃!&#0%%#Κ!ϑ∃(&!∋#!∋&!3!
∃(4%! >∃3..%,4%! #/! >/,:∋,>%! >/,&(∗%0&! #/! %,434%!Φ∋#∃! 3,! 3.#%0,3#∋:%!/≅#∋/,!Φ∃%,! #∃%! >(00%,#! −3&#!
−3&∃∋/,!&;&#%∗!3≅≅%30&!#/!)%!≅0/:∋+∋,4!#∃%∗!Φ∋#∃!∗/0%!:3.(%!−/0!#∃%∋0!∗/,%;Κ!
!
ϑ∃∋&! 0%&%30>∃! %Γ≅./0%&! ∃/Φ! +%&∋4,! −3>∋.∋#3#∋/,!∗∋4∃#! )%! 3≅≅.∋%+! #/!∗%+∋3#%! >/,&(∗%0! %,434%∗%,#!
Φ∋#∃∋,!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&7!>/∗)∋,%+!Φ∋#∃!/,.∋,%!∗%+∋3!#/!>/,&∋+%0!∗/0%!&(&#3∋,3).%!
−3&∃∋/,!−(#(0%&Κ!ϑ∃%!0%&%30>∃%0!3+/≅#%+!3!+%&∋4,!3>#∋:∋&#!0/.%!#/!−3>∋.∋#3#%!>/,&(∗%0!)%∃3:∋/0!>∃3,4%!
);! ∋+%,#∋−;∋,4! ,%Φ!/≅≅/0#(,∋#∋%&! &≅3>%&! #/! &(≅≅/0#! ≅30#∋>∋≅3#/0;! >/,&(∗%0! %Γ≅%0∋%,>%&Κ! ΤΓ≅3,+∋,4!
(≅/,!#∃%!Φ/0Η!/−!:/,!Λ(&>∃!ηΑΒΧΒι!Φ∃/!304(%&!ν#∃3#!);!∃3)∋#!Φ%!∗3Η%!(&%0Μ−0∋%,+.;!&#(−−!&/!&∋∗≅.%!
#∃3#!Φ%!−3∋.!#/!.%#!#∃%!>/,&(∗%0!Η,/Φ!∃/Φ!∋#!∋&!∗3+%7!/0!0%:%3.!∋#&!#0(%!>/&#οΚ!Σ3#∃%0!#∃3,!+%&∋4,∋,4!
)%3(#∋−(.!/)_%>#&!/−!+%&∋0%7!:/,!Λ(&>∃!η∋)∋+ι!304(%&!3!,%Φ!3≅≅0/3>∃!Μ!+%&∋4,!−/0!34%,>;Κ!ϑ∃∋&!0%&%30>∃!
≅0/∗/#%&!34%,>;!#∃0/(4∃!3!≅30#∋>∋≅3#/0;!≅303+∋4∗!#/!%Γ≅./0%!∃/Φ!−3&#!−3&∃∋/,!∗∋4∃#!%:/.:%!∋,#/!3,!
3.#%0,3#∋:%!&;&#%∗!#/!)%>/∗%!∗/0%!#∃3,!#∃%!0%3+;Μ#/ΜΦ%30!≅∋%>%!/−!>./#∃∋,4!/,!#∃%!∃3,4%0Κ!
!
ϑ∃∋&!0%&%30>∃!304(%&!3!>3&%!−/0!+&/+(0&!%&∋()∗!(∗+&,−&∗+(.∗∋!3&!3,!%Γ≅./03#/0;!∗%#∃/+Κ!∀,!∋,#%0:%,#∋/,!
∋&! 0%430+%+! 3&! 3! &#34%+! 3>#! /0>∃%&#03#%+! #/! %−−%>#! ≅/&∋#∋:%! >∃3,4%! #/! 3++0%&&! 3! &%0∋/(&! ≅0/).%∗!
ηϑ∃/0≅%7!ΑΒΧΧιΚ!8∋#∃∋,!#∃%!>/,#%Γ#!/−!−3&#!−3&∃∋/,!#∃∋&!∗∋4∃#!)%!0%430+%+!3&!(,,%>%&&30;7!%&≅%>∋3..;!
−0/∗! #∃%! >/,&(∗%0&! ≅%0&≅%>#∋:%Κ! ϑ∃%! ∋,:%&#∗%,#! ∋,#/! 3+:%0#∋&∋,4! 3,+! Φ%3.#∃! /−! ≅0/∗/#∋/,!
&3−%4(30+&! #∃%! 0%#3∋.%0Π&! ∋,−.(%,>%7! +%%∗∋,4! #∃%! 3>#! /−! >/,&(∗≅#∋/,! 3! ,%>%&&∋#;Κ! ϑ∃%! %Γ≅./03#/0;!
∗%#∃/+! /−! 3! +&/+(0&! %&∋()∗! (∗+&,−&∗+(.∗! ∃3&! )%%,! 3≅≅.∋%+! #∃0/(4∃/(#! #∃∋&! 0%&%30>∃! #/! +∋&0(≅#! #∃%!
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&≅%%+;! −./Φ! 3,+! ≅3&&∋:%! ,3#(0%! /−! −3&#! −3&∃∋/,! >/,&(∗≅#∋/,Κ! ∀&! #∃%! 0%&%30>∃! ≅0/40%&&%+7! −/(0!
(∗+&,−&∗+(.∗∋! %∗%04%+! %3>∃! #0∋3.∋,4! 3,+! #%&#∋,4! 3! +∋−−%0%,#! 3≅≅0/3>∃Κ! ϑ∃0/(4∃/(#! #∃%! +%&∋4,7!
+%:%./≅∗%,#!3,+! ∋∗≅.%∗%,#3#∋/,!/−!%3>∃! ∋,#%0:%,#∋/,7! &/>∋3.!∗%+∋3! #//.&!Φ%0%!>/∗)∋,%+! #/! &∃30%!
#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&7!3,+!3∗≅.∋−;!#∃%!0%&%30>∃!≅03>#∋>%!);!≅0/∗/#∋,4!34%,>;!)%;/,+!
−3>∋.∋#3#%+!∋,#%03>#∋/,&Κ!Τ3>∃!/−!#∃%&%!∋,#%0:%,#∋/,&!Φ%0%!+/>(∗%,#%+!/,.∋,%!3&!#∃%;!%:/.:%+!3,+!#∃%!
≅03>#∋>%! 3,+! 3&! 3! 0%&(.#7! ∋#! )%>3∗%! +∋−−(&%+! #/! 3,! %Γ#%,+%+! 3(+∋%,>%! 3,+! &()_%>#! #/! /,.∋,%! ≅%%0!
0%:∋%ΦΚ! ϑ∃∋&! /,.∋,%! %,434%∗%,#! ≅0/:∋+%+! 3! 03,4%! /−! +∋−−%0%,#! +∋4∋#3.! ≅.3#−/0∗&! #/! &∃/Φ>3&%7! &∃30%!
3,+! +%∗/,&#03#%! #∃%! 0%&%30>∃! −∋,+∋,4&! 3,+! Φ%.>/∗%+! &%0%,+∋≅∋#;! 3&! #∃%! ∋,#%0:%,#∋/,&! )%>3∗%!
3+/≅#%+!);!,%Φ!≅%/≅.%!3,+!3≅≅.∋%+!∋,!,%Φ!>/,#%Γ#&Κ!Τ3>∃!/−!#∃%&%!≅.3#−/0∗&!3,+!&/>∋3.!∗%+∋3!#//.&!
∃3:%!)%%,!0%−%0%,>%+!Φ∋#∃∋,!#∃%!+%&∋4,!3,+!∋∗≅.%∗%,#3#∋/,!&%>#∋/,&!Φ∋#∃∋,!%3>∃!>∃3≅#%0!∋,!?30#!Α!/−!
#∃∋&!#∃%&∋&Κ!
!
ϑ∃0/(4∃/(#!#∃∋&!#∃%&∋&!#∃%!0%&%30>∃%0!∋+%,#∋−∋%+!3!,%Φ!0/.%!ϖ!#∃3#!/−!#∃%!+%&∋4,!−3>∋.∋#3#/0!Μ!Φ∃∋>∃!Φ3&!
3+/≅#%+!3./,4&∋+%!)%∋,4! #∃%! 0%&%30>∃%0Κ!ϑ∃%! 0/.%!/−!+%&∋4,! −3>∋.∋#3#∋/,!%Γ≅3,+&!(≅/,! −3>∋.∋#3#∋/,!);!
(#3.∋&∋,4!+%&∋4,!&≅%>∋−∋>!#//.&7!∗%#∃/+&!3,+!&Η∋..&!#/!3≅≅.;!+%&∋4,!Φ∋#∃∋,!/0>∃%&#03#%+!3>#∋/,&!ηΛ/+;7!Ω7!
ϑ%00%;7!Θ7!ϑ%043&7!ΑΒΒειΚ!ϑ∃%!+%&∋4,!−3>∋.∋#3#/0!0/.%!∋&!,%Φµ!3,+!Ψ≅%,Ν6ΤΨ!∃3:%!0%>%,#.;!+%:%./≅%+!3!
#//.Η∋#! ηΨ≅%,Ν6ΤΨ7! ΑΒΧΧι! #/! %,>/(034%! #∃%! +%:%./≅∗%,#! /−! #∃%&%! &Η∋..&! Φ∋#∃∋,! #∃%∋0! /,.∋,%!
>/∗∗(,∋#;Κ! ϑ∃∋&! ∃3&! )%%,! &(≅≅/0#%+! );! ∋,∋#∋3#∋,4! /−−.∋,%! Ο∗%%#! (≅Π&Π! #/! %,3).%! ∗%∗)%0! /−! #∃%∋0!
>/∗∗(,∋#;! #/! ∗%%#! (≅! ∋,! ≅%0&/,! 3,+! %Γ≅3,+! (≅/,! #∃%0%! −3>∋.∋#3#∋/,! &Η∋..&! #/! 3++0%&&! +%&∋4,!
>∃3..%,4%&!>/..%>#∋:%.;Κ!ϑ∃%;!304(%!#∃3#!#∃%!+%&∋4,!−3>∋.∋#3#/0!∋&!3!030%!)0%%+!3,+!#∃%;!3∋∗!#/!&(≅≅/0#!
#∃%! >(.#∋:3#∋/,! /−! #∃∋&! 0/.%Κ! 8∋#∃∋,! #∃∋&! 0%&%30>∃! #∃%! ≅0/>%&&! /−! +%&∋4,! −3>∋.∋#3#∋/,! 4/%&! )%;/,+!
%,>/(034∋,4! #∃%! 3%&#∃%#∋>! 3,+! −(,>#∋/,3.! 3&≅%>#&! /−! −3&#! −3&∃∋/,7! );! +%&∋4,∋,4! 3,+! ∋∗≅.%∗%,#∋,4!
∋,#%0:%,#∋/,&! #∃3#! ∋,∋#∋3#%! 3.#%0,3#∋:%! −3&#! −3&∃∋/,!%Γ≅%0∋%,>%&7! #/! −3>∋.∋#3#%! >/,&(∗%0! ∋,#%03>#∋/,! #/!
+∋&>/(034%!&∃/0#Μ#%0∗!(&34%!/−!430∗%,#&Κ!
!
ΥΚΥ!+∀,)−.!Ε32)∗)(3()%.!&%%∗6)(!
!
ϑ∃%! Ο6%&∋4,! =3>∋.∋#3#∋/,! ϑ//.Η∋#Π! &(≅≅/0#&! +%&∋4,! −3>∋.∋#3#∋/,! 3,+! #∃%! +%&∋4,7! +%:%./≅∗%,#! 3,+!
/0>∃%&#03#∋/,! /−! 3! +&/+(0&! %&∋()∗! (∗+&,−&∗+(.∗∀! ϑ∃%! #//.Η∋#! %Γ≅3,+&! (≅/,! #∃%! −3>∋.∋#3#∋/,! Φ/0Η! /−!
Ψ≅%,Ν6ΤΨ!ηΑΒΧΧι7!:/,!Λ(&>∃!ηΑΒΧΧι7!=.%#>∃%0!3,+!Ζ0/&%!ηΑΒΧΑι!3,+!Τ30.%;!3,+!?/.∋#/Φ∋>ς!ηΑΒΧΒΜΧιΚ!
∀./,4&∋+%! 0%−%0%,>∋,4! =0/4Π&! 2/..%>#∋:%! ∀>#∋/,! ϑ//.Η∋#! ηΑΒΧ∆ι7! Ν6ΤΨ!Ξ%#∃/+! 230+&! ηΑΒΒΑι7! Υ∋∗)%..&!
∴/>∋3.!Ν,,/:3#∋/,!ϑ//.Η∋#!ηΑΒΧ∆ι!3,+!∴#3,+−/0+Π&!∴/>∋3.!Ν,,/:3#∋/,!Λ//#>3∗≅!ηΑΒΧ∆ιΚ!
!
ϑ∃%0%!30%!%Γ∋&#∋,4!&(&#3∋,3).%!+%&∋4,!&#03#%4∋%&!3:3∋.3).%!#/!&(≅≅/0#!#∃%!&(&#3∋,3).%!+%&∋4,!≅0∋,>∋≅3.&!
/−! 0%+(>∋,47! 0%(&∋,47! 0%>;>.∋,4! 3,+! 0%&#/0∋,4Κ! =/0! %Γ3∗≅.%7! ΟϑΤ6Π&! ϑΤΘΠ! ηΑΒΧΒΜΧι! +%:%./≅%+! );! #∃%!
ϑ%Γ#∋.%&! Τ,:∋0/,∗%,#! 6%&∋4,! ηϑΤ6ι! 40/(≅! ηΤ30.%;! 3,+! ?/.∋#/Φ∋>ς7! ΑΒΧΒΜΧι! #/! ≅0/∗/#%! &(&#3∋,3).%!
+%&∋4,!&#03#%4∋%&!(&∋,4!3!∗%#∃/+!>30+!#//.Η∋#Κ!ϑ∃%&%!#%,!&(&#3∋,3).%!+%&∋4,!&#03#%4∋%&!30%!∋..(&#03#%+!
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)%./Φ! Φ∋#∃∋,! Β()2,&! Χ#! 3,+! ∃3:%! )%%,! 304(%+! 3&! 3! :3.(3).%! &#30#∋,4! ≅/∋,#! #/! &(≅≅/0#! +%&∋4,!
∋,,/:3#∋/,!Φ∋#∃∋,!#∃%!+%&∋4,!/−!≅0/+(>#&7!&%0:∋>%&7!/,.∋,%!%Γ≅%0∋%,>%&7!%:%,#&!/0!%,:∋0/,∗%,#&Κ!!
!
!
!
Ε)−<;∀!Θ[!&Χ+η,!&ΧΦ!Χ3;∗∀Ν!_!Η%∗)(%1)2ι!βΘΡΛΡ#ΛΥχ!
!
!
ϑ∃%! ∗%#∃/+/./4;! /−! 3>#∋/,! 0%&%30>∃! ∋&! 3,! /0∋%,#3#∋/,! #/Φ30+&! %,1(∋0;! #∃3#! &%%Η&! #/! >0%3#%!
%,434%∗%,#7! >(0∋/&∋#;! 3,+! 1(%&#∋/,∋,4! #∃0/(4∃! #%&#∋,4! ≅03>#∋>%! 3,+! 43#∃%0∋,4! %:∋+%,>%! ηΣ%3&/,!5!
Λ03+)(0;7! ΑΒΒ]ιΚ! 8∋#∃∋,! #∃∋&! #∃%&∋&! 3! +%&∋4,! −3>∋.∋#3#∋/,! #//.Η∋#! Φ∋#∃∋,! Β()2,&! Χ∆! Φ3&! +%:%./≅%+! #/!
≅0/:∋+%+!3! &>3−−/.+! #/! &#0(>#(0%!+%&∋4,!∗%#∃/+&!3,+! 0%−∋,%! #∃%∗!#∃0/(4∃!≅03>#∋>3.!3≅≅.∋>3#∋/,Κ!ϑ∃%!
∗3#0∋Γ!%Γ≅3,+&!(≅/,!#∃%!−/(0!&#34%&!/−!3>#∋/,!0%&%30>∃µ!≅.3,,∋,47!3>#∋/,7!/)&%0:3#∋/,!3,+!0%−.%>#∋/,Κ!
ϑ/!)%4∋,!Φ∋#∃!#∃0%%!∗3∋,!∗%#∃/+&!Φ%0%!∋+%,#∋−∋%+!#/!&(≅≅/0#!%3>∃!&#34%Κ!ϑ∃∋&!∋&!&(≅≅/0#%+!);!>/./(0!
>/+∋,4!%3>∃!40/(≅!/−!∗%#∃/+&!#/!∃∋4∃.∋4∃#!Φ∃∋>∃!∗%#∃/+&!∃3:%!)%%,!∋∗≅.%∗%,#%+!#/!&(≅≅/0#!%3>∃!
#%Γ#∋.%!+%&∋4,!∋,#%0:%,#∋/,Κ!ϑ∃%!.∋∗%!40%%,!>/./(0!0%−%0&!#/!#∃%!/0∋4∋,3.!#∃0%%!∗%#∃/+&!−/0!%3>∃!&#34%!
/−! 3>#∋/,! 0%&%30>∃! 3,+! #∃%&%! 0%∗3∋,! >/,&∋&#%,#! #∃0/(4∃/(#! #∃%! +%&∋4,7! +%:%./≅∗%,#! 3,+!
∋∗≅.%∗%,#3#∋/,! /−! %3>∃! ∋,#%0:%,#∋/,Κ! ϑ∃%! >/./(0! >/+∋,4! ∋&! %Γ≅3,+%+! (≅/,! #∃0/(4∃/(#! #∃%! ,%Γ#!
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&%>#∋/,! /−! #∃∋&! #∃%&∋&! 3,+! 3++∋#∋/,3.! >/./(0&! 30%! 3.∋4,%+! #/! %3>∃! ∋,#%0:%,#∋/,! 3,+! #∃%∋0! 3&&/>∋3#%+!
>∃3≅#%07! #∃∋&! ∃3&! )%%,! :∋&(3.∋&%+! ∋,! Β()2,&! 3! 45&∋(∋! 6.∗+&∗+! 789! Φ∋#∃∋,! #∃%! ∋,#0/+(>#∋/,! 3,+! #∃%!
>/∗≅.%#%!6%&∋4,!=3>∋.∋#3#∋/,!ϑ//.Η∋#!∋&!+/>(∗%,#%+!Φ∋#∃∋,!∀≅≅%,+∋Γ!ΛΚ!!
!
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!
Ε)−<;∀!ΘΥ!+∀,)−.!Ε32)∗)(3()%.!&%%∗6)(!
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ϑ∃%!>/./(0&!30%!.∋&#%+!)%./Φδ!
• Ξ3∋,!Ξ%#∃/+&!ϖ!/03,4%!
• ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,!Χ!Μ!).3>Η!!
• ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,!Α!Μ!).(%!
• ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,!∆!Μ!≅∋,Η!
• ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,!!ϖ!≅(0≅.%!
!
ϑ∃%! #//.Η∋#! %Γ≅3,+%+! 3&! #∃%! 0%&%30>∃! %:/.:%+! #/! ∋,>.(+%! ,%Φ!∗%#∃/+&7! #//.&! 3,+! #%>∃,∋1(%&! #∃3#!
%∗%04%+!#∃0/(4∃!3>#∋/,!0%&%30>∃Κ!∀&!#∃%!0%&%30>∃!≅0/40%&&%+!#∃%!#//.Η∋#!Φ3&!0%Μ∋#%03#%+!3,+!3##(,%+!
#/!∋,>.(+%!Φ∃3#!Φ/0Η%+7!3,+!#∃0/(4∃!0%−.%>#∋/,!%3>∃!>∃3≅#%0!∃%0%!3.&/!0%−%0%,>%&!Φ∃3#!+∋+!,/#!Φ/0ΗΚ!
ϑ∃%! +%&∋4,! −3>∋.∋#3#∋/,! #//.Η∋#! &(≅≅/0#&! #∃%! +%&∋4,7! +%:%./≅∗%,#! 3,+! +∋&&%∗∋,3#∋/,! /−! #∃%! 4&/+(0&!
<&∋()∗!Ω∗+&,−&∗+(.∗∋!#∃0/(4∃!−/(0!+%−∋,%+!&#34%&!/−!3>#∋/,!0%&%30>∃µ!≅.3,,∋,47!3>#∋/,7!/)&%0:3#∋/,!3,+!
0%−.%>#∋/,Κ! ∀./,4&∋+%! #∃%! ∗%#∃/+&7! #∃%! &(&#3∋,3).%! +%&∋4,! &#03#%4;7! #%Γ#∋.%&! ∗3Η∋,4! ≅0/>%&&! 3,+!
∋,#%403#%+!&/>∋3.!∗%+∋3!#//.&!∃3:%!3.&/!)%%,!+/>(∗%,#%+!Φ∋#∃∋,!#∃%!6%&∋4,!=3>∋.∋#3#∋/,!ϑ//.Η∋#! η&%%!
Β()2,&!ΧΕ!)%./ΦιΚ!∀..!/−!#∃%!∗%#∃/+&!30%!∋,#%0>∃3,4%3).%!3,+!∃3:%!#∃%!≅/#%,#∋3.!#/!)%!0%>/,−∋4(0%+!);!
+%&∋4,!0%&%30>∃%0&!Φ∃/!Φ∋&∃!#/!%Γ≅3,+!(≅/,!#∃∋&!0%&/(0>%!#/!+%&∋4,!#∃%∋0!/Φ,!∋,#%0:%,#∋/,&!Φ∋#∃∋,!
#∃%!−(#(0%Κ!
!
Ε)−<;∀!Θς!Η;)53;Ν!Τ∀(9%4,!+∀,)−.!Ε32)∗)(3()%.!&%%∗6)(!
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ΥΚς!Α2()%.!Ι∀,∀3;29!Η;%2∀,,!
!
ΥΚςΚΛ!Η∗3..).−!!
!
ϑ∃%! ≅0∋∗30;! &#34%&! /−! +%&∋4,∋,4! 3,+! +%:%./≅∋,4! %3>∃! #%Γ#∋.%! +%&∋4,! ∋,#%0:%,#∋/,! 0%1(∋0%+! #∃%!
∋+%,#∋−∋>3#∋/,!/−! 0%&%30>∃!∗%#∃/+&7!+%&∋4,!#//.&!3,+!#%>∃,∋1(%&Κ!ϑ∃%!#//.Η∋#!≅0/:∋+%+!>/0%!∗%#∃/+&!
3,+! 3++∋#∋/,3.! ∗%#∃/+&! 3,+! #//.&! Φ%0%! #0∋3.%+! 3,+! #%&#%+! #∃0/(4∃! ≅∋./#! &#(+∋%&Κ! ϑ∃%! ≅∋./#! Φ3&!
>/,+(>#%+! #/! 0%−∋,%! #∃%! +%&∋4,! 3,+! +%.∋:%0;! /−! %3>∃! ∋,#%0:%,#∋/,! #∃0/(4∃! 3! +∋−−%0%,#! 3≅≅0/3>∃Κ!
∀++∋#∋/,3..;7!3!>.%30.;!+%−∋,%+!≅0/).%∗!&#3#%∗%,#!3,+!>/,#%Γ#!Φ3&!%&&%,#∋3.!#/!/0>∃%&#03#%!3>#∋/,!3,+!
∗3,34%!≅30#∋>∋≅3,#!%Γ≅%>#3#∋/,Κ!Σ∋##%.! ηΑΒΒει!3,!3+:/>3#%!/−!+%&∋4,∋,4! #/4%#∃%0!>.3∋∗&! #∃3#!≅%/≅.%!
∃3:%!#/!∃3:%!+∋3./4(%µ!#∃%;!∃3:%!#/!340%%!/,!∃/Φ!#/!−03∗%!3!≅0/).%∗!3,+!340%%!/,!#∃%∋0!4/3.&!3,+!
3>#∋/,&Κ!
!
ϑ∃%!?.3,,∋,4!/−!Τ3>∃!ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,δ!
• ?0∋∗30;!0%&%30>∃!Φ3&!>/,+(>#%+!#/! ∋+%,#∋−;!%Γ∋&#∋,4!3≅≅0/3>∃%&7!#//.&!3,+!∗%#∃/+&!)%−/0%!
+%−∋,∋,4!3,!3≅≅0/3>∃!3,+!>/,>%≅#!−/0!%3>∃!∋,#%0:%,#∋/,Κ!
• ϑ∃%!0%&%30>∃!∗%#∃/+&!Φ%0%!∋+%,#∋−∋%+!#/!&(≅≅/0#!≅30#∋>∋≅3#∋/,!Φ∋#∃∋,!%3>∃!∋,#%0:%,#∋/,!3,+!
43#∃%0!+3#3!#/!0%−.%>#!(≅/,!%3>∃!∋#%03#∋/,Κ!
• Τ3>∃! #%Γ#∋.%!+%&∋4,! ∋,#%0:%,#∋/,!Φ3&!≅∋./#%+! ∋,!3+:3,>%! #∃0/(4∃!≅0/#/#;≅∋,4!Φ∋#∃!3!&3∗≅.%!
40/(≅7!#/!#0∋3.!#∃%!3≅≅0/3>∃!3,+!#∃%!3≅≅.∋>3#∋/,!/−!#∃%!#//.&!0%1(∋0%+!#/!&(≅≅/0#!#∃%!#%Γ#∋.%!
+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&Κ!
• ϑ∃0/(4∃!>/∗)∋,∋,4!&/>∋3.!∗%+∋3!#//.&7!3!+∋4∋#3.!≅.3#−/0∗!Φ3&!>(03#%+!#/!0%≅0%&%,#!#∃%!#%Γ#∋.%!
+%&∋4,! ∋,#%0:%,#∋/,! 3,+! +%:%./≅! 3! ./ΦΜ−∋+%.∋#;! /,.∋,%! &≅3>%! #/! ∃/&#! >/,:%0&3#∋/,7! &(≅≅/0#!
>/..3)/03#∋/,!3,+!+/>(∗%,#!#∃%!0%&%30>∃!≅0/>%&&!3&!∋#!%:/.:%+Κ!!
ΥΚςΚΘ!Α2()%.!
!
ϑ∃%!+%&∋4,!−3>∋.∋#3#/0!+∋0%>#%+!#∃%!3>#∋/,!&#34%+!Φ∋#∃∋,!%3>∃!∋,#%0:%,#∋/,Κ!ϑ∃%!∗%#∃/+!/−!≅0/#/#;≅∋,4!
)%>3∗%!3!∗3∋,!∗%#∃/+!#/!≅0/∗/#%!,%Φ!.%30,∋,4!#∃0/(4∃!3!≅0/>%&&!/−!≅∃;&∋>3.!+%∗/,&#03#∋/,7!3,+!
0%1(∋0%+! 3>#∋/,! );! +/∋,4Κ! ϑ∃%!≅30#∋>∋≅3,#&! )%>3∗%!∗/0%! >/,−∋+%,#! 3&! #∃%∋0! %Γ≅%0∋%,>%! /−! %,434∋,4!
Φ∋#∃!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/40%&&%+Κ!ϑ/!∋,∋#∋3#%!≅30#∋>∋≅3#∋/,!0%1(∋0%+!>/Μ/≅%03#∋:%!∋,1(∋0;!#∃3#!
∋&!3!>/∗∗(,∋#;!/−!:3.(%µ!#∃%!:3.(%!≅0%∗∋&%&!Φ%0%!∋∗≅/0#3,#Κ!ϑ∃%!≅30#∋>∋≅3,#&!∃3+!#/!)%>/∗%!%Γ>∋#%+!
);!3,+!3##(,%+!#/!#∃%&%!≅0%∗∋&%&!∋,!/0+%0!#/!≅30#∋>∋≅3#%Κ!ϑ∃∋&!0%1(∋0%+!%3>∃!∋,#%0:%,#∋/,!#/!≅0/:∋+%!3!
>.%30!03#∋/,3.%7!≅(0≅/&%!3,+!+∋0%>#∋/,!−0/∗!#∃%!/(#&%#Κ!Σ%3&/,!5!Λ03+)(0;!ηΑΒΒ]ι!304(%&!#∃∋&!∗3Η%&!
−/0! 4//+!≅03>#∋>%! 3,+!%,>/(034%&! %3>∃!≅30#∋>∋≅3,#! #/!)%>/∗%!%∗≅/Φ%0%+! #∃0/(4∃! >.%30! 4/3.&! 3,+!
3>#∋/,&Κ!ϑ∃0/(4∃!3+/≅#∋,4!#∃∋&!3≅≅0/3>∃7!%3>∃!≅30#∋>∋≅3,#!>/(.+!∗3Η%!&%,&%!/−!#∃%!3>#∋/,&!3,+!≅.3;!3!
0/.%!∋,!+%−∋,∋,4!#∃%∋0!/Φ,!/)&%0:3#∋/,&Κ!ϑ∃∋&!%,3).%+!#∃%!≅30#∋>∋≅3,#&!#/!#3Η%!∋,∋#∋3#∋:%!3,+!%Γ%0#!#∃%∋0!
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/Φ,!∋,−.(%,>%!/,!#∃%!0%&%30>∃!≅0/>%&&Κ!
!
ΥΚςΚ[!∆8,∀;:3()%.!
!
Ν,!3>#∋/,!0%&%30>∃7!+3#3!>/∗%&!#∃0/(4∃!%,434%∗%,#!Φ∋#∃!/#∃%0&!∋,!#∃%!3>#∋/,!0%&%30>∃!>;>.%&Κ!ϑ∃(&7!∋#!
∋&! >0(>∋3.! #/! Η,/Φ! #∃3#! 3>#&7! Φ∃∋>∃! 30%! ∋,#%,+%+! #/! >/..%>#! +3#37! 30%! ∋,#%0:%,#∋/,&! #∃%∗&%.:%&!
η2/4∃.3,7!67!Λ03,,∋>Η7!ΑΒΒχιΚ!ϑ∃%!∗%#∃/+&!3,+!+3#3!43#∃%0∋,4!∗%>∃3,∋&∗&!,%%+%+!#/!)%!+%&∋4,%+!#/!
−∋#!#∃%!/0>∃%&#03#%+!%,:∋0/,∗%,#!3,+!43#∃%0!+3#3!%−−%>#∋:%.;Κ!ϑ∃0/(4∃!>/∗)∋,∋,4!&/>∋3.!∗%+∋3!#//.&7!
0%&%30>∃!Φ3&!&#34%+!Φ∋#∃∋,!/,.∋,%!3,+!/−−.∋,%!>/,#%Γ#&Κ!ϑ∃%!/,.∋,%!∋,#%03>#∋/,!Φ3&!,/#!−3>∋.∋#3#%+!)(#!
Φ3&!/)&%0:%+7!Φ∃∋.%!+3#3!3,3.;#∋>&!>/(.+!)%!%∗)%++%+!Φ∋#∃∋,!/,.∋,%!≅.3#−/0∗&!#/!1(3,#∋−;!#∃%!&>3.%!
/−!>/,&(∗%0!%,434%∗%,#Κ!ϑ∃%!∗%#∃/+!/−!%(,&=+!.Γ∋&,−8+(.∗!Φ3&!3≅≅.∋%+!+(0∋,4!≅30#∋>∋≅3#/0;!3>#∋/,Κ!
ϑ∃%! ∗%#∃/+! /−! 82+.Ρ%.=2Λ&∗+8+(.∗! Φ3&! +%:∋&%+! 3&! 3! ∗%#∃/+! −/0! ≅%0&/,3.! +/>(∗%,#3#∋/,Κ! ϑ∃∋&!
0%&%30>∃! 3≅≅.∋%+! 3>#∋/,! 0%&%30>∃! −0/∗! #∃%! −∋0&#7! &%>/,+! 3,+! #∃∋0+! ≅%0&/,! ≅%0&≅%>#∋:%! 3,+! (&%+! #∃%!
#0∋3,4(.3#∋/,! /−! ∗%#∃/+&! 3≅≅0/3>∃! ηϑ/003,>%7! ΑΒΧΑι! #/! &(≅≅/0#! %3>∃! :∋%Φ≅/∋,#Κ! ϑ∃%! >/,>%≅#! /−!
#0∋3,4(.3#∋/,!>.3∋∗&!#∃3#!%:%0;!∗%#∃/+!∃3&!∋#&! .∋∗∋#3#∋/,&!3,+!∗(.#∋≅.%!∗%#∃/+&!30%!(&(3..;!,%%+%+Κ!
ϑ∃∋&! #0∋3,4(.3#∋/,! &#0%,4#∃%,%+! #∃%! &#(+;! );! >/∗)∋,∋,4!∗%#∃/+&! 3,+! 3../Φ∋,4! #∃%! (&%! /−!∗(.#∋≅.%!
∗%#∃/+&!#/!&#(+;!3!≅0/).%∗Κ!!
!
ΧΚ ∀(#/Μ%#∃,/403≅∃;!η−0/∗!#∃%!0%&%30>∃%0&!≅%0&≅%>#∋:%ι!
ΑΚ Ψ)&%0:3#∋/,!#∃0/(4∃!3(#/Μ+/>(∗%,#3#∋/,!η−0/∗!3!>/..%34(%λ≅%%0!≅%0&≅%>#∋:%ι!!
∆Κ =%%+)3>Η!η−0/∗!#∃%!≅30#∋>∋≅3,#&!≅%0&≅%>#∋:%ι!!
!
ΥΚςΚΥ!Ι∀=∗∀2()%.!
!
ϑ∃0/(4∃!3>#∋/,!0%&%30>∃7!0%−.%>#∋/,!∋&!#∃%!3>#∋:∋#;!#∃3#!∋,#%403#%&!3>#∋/,!3,+!0%&%30>∃Κ!ϑ∃%!≅0/>%&&!/−!
0%−.%>#∋/,! 0%1(∋0%+! &#%≅≅∋,4! )3>Η! −0/∗! %3>∃! %Γ≅%0∋%,>%7! #/! 1(%&#∋/,! ∋#! 3,+! ∋+%,#∋−;! ,%Φ! ∋,&∋4∃#&Κ!
ηΣ3%.∋,7! ΑΒΧΧι! &#3#%&! #∃3#! #∃∋&! %,3).%&! #∃%! 0%&%30>∃%0! #/! +%:%./≅! 3,! 3)∋.∋#;! #/! (,>/:%0! 3,+! ∗3Η%!
%Γ≅.∋>∋#!Φ∃3#!#∃%;!∃3:%!≅.3,,%+7!+∋&>/:%0%+7!3,+!3>∃∋%:%+!∋,!≅03>#∋>%Κ!Ε%!304(%&!#∃3#!#∃∋&!&∃/(.+!)%!
)0/(4∃#!/(#!∋,#/!#∃%!/≅%,!&/!#∃3#!∋#!4/%&!)%;/,+!Ο#3Η%,!−/0!403,#%+Π!3&&(∗≅#∋/,&Κ!ϑ∃0/(4∃!>/∗)∋,∋,4!
&/>∋3.!∗%+∋3!#//.&7!0%−.%>#∋/,!Φ3&!&∃30%+!−0/∗!#∃%!0%&%30>∃!3,+!#∃%!≅30#∋>∋≅3,#&Κ!ϑ∃∋&!≅/&∋#∋/,%+!#∃%!
0%&%30>∃!/≅%,!#/!≅%%0!0%:∋%Φ!−0/∗!#∃/&%!∋,:/.:%+!3,+!#/!3,!%Γ#%,+%+!/,.∋,%!3(+∋%,>%Κ!
!
ϑ∃%!+3#3!43#∃%0%+!#∃0/(4∃!#∃%!/)&%0:3#∋/,!∗%#∃/+&!/−!3(#/!+/>(∗%,#3#∋/,!3,+!3(#/!%#∃,/403≅∃;!
≅0/:∋+%+! :∋&(3.! +3#3! #/! 0%−.%>#! /,! %3>∃! ∋#%03#∋/,! )%;/,+! &#34%+! 3>#∋/,Κ! ϑ∃%! ≅30#∋>∋≅3,#! −%%+)3>Η!
&∃%%#&!≅0/:∋+%+!3!≅0/≅!#/!>3≅#(0%!#∃%∋0!0%−.%>#∋/,!/,!#∃%!≅0/>%&&7!/(#>/∗%&!3,+!/:%03..!%Γ≅%0∋%,>%Κ!
ϑ∃∋&! +3#3! 3,+! −%%+)3>Η! Φ3&! %Γ≅./0%+! 3,+! Φ0∋##%,! (≅! #∃0/(4∃! 3,! %:3.(3#∋/,! #/! 0%−.%>#! (≅/,! #∃%!
−∋,+∋,4&Κ! ∀! &%0∋%&! /−! &%∗∋Μ&#0(>#(0%+! ∋,#%0:∋%Φ&! Φ%0%! &%#! (≅! Φ∋#∃! #∃%! ≅30#∋>∋≅3,#&! 3,+! #∃%! ≅0/_%>#!
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>./&%+!);!≅0/≅/&∋,4!3!&%0∋%&!/−!&>%,30∋/&!#/!∋..(&#03#%!∃/Φ!#∃%!3>#∋/,!>/(.+!)%!≅0/_%>#%+!∋,#/!∗30Η%#&!
/−!#∃%!−(#(0%!−0/∗!3!#%Γ#∋.%!3,+!−3&∃∋/,!+%&∋4,!≅%0&≅%>#∋:%Κ!
!
ΥΚδ!∃%.2∗<,)%.!
!
ϑ∃∋&! >∃3≅#%0! ∃∋4∃.∋4∃#&! #∃3#! #∃%0%! ∋&! .∋∗∋#%+! .∋#%03#(0%! 30/(,+! +%&∋4,! 0%&%30>∃!∗%#∃/+&! Φ∋#∃∋,! #∃%!
+∋&>∋≅.∋,%&!/−!−3&∃∋/,!3,+!#%Γ#∋.%!+%&∋4,Κ!Ε/Φ%:%07!#∃0/(4∃!3+/≅#∋,4!3,!3>#∋/,!0%&%30>∃!∗%#∃/+/./4;!
#∃%!0%&%30>∃%0!∃3+!3!∗%>∃3,∋&∗!#/!∋+%,#∋−;!0%&%30>∃!∗%#∃/+&!3,+!0%−∋,%!#∃%∗!#∃0/(4∃!∋,−/0∗%+!#03∋.!
3,+!%00/0Κ! ϑ∃∋&! 0%−.%>#∋:%!≅03>#∋>%!≅0/:∋+%+!3,!/≅≅/0#(,∋#;! #/!3≅≅.;!∗%#∃/+&! −0/∗!/#∃%0!+∋&>∋≅.∋,%&!
3,+! %:3.(3#%+! #∃%∋0! %−−%>#∋:%,%&&Κ! ϑ∃%! 6%&∋4,! =3>∋.∋#3#∋/,! #//.Η∋#! 3.&/! %∗%04%+! 3&! 3! 0%&/(0>%! #/!
+/>(∗%,#! #∃%!∗%#∃/+&! #∃3#!%∗%04%+! #∃0/(4∃/(#! #∃∋&! 0%&%30>∃! #/!+%:%./≅!3! 0%&/(0>%! −/0!/#∃%0&! #/!
3>>%&&!3,+!)(∋.+!(≅/,Κ!ϑ∃%!#//.Η∋#!∋&!3.&/!&(≅≅/0#%+!);!3!∗3#0∋Γ!Φ∋#∃∋,!#∃%!>/,>%≅#(3.∋&3#∋/,!/−!%3>∃!
∋,#%0:%,#∋/,! #/! +/>(∗%,#! #∃%! &(&#3∋,3).%! +%&∋4,! &#03#%4;! 3+/≅#%+7! ∋,>.(+∋,4! Φ∃3#! #%Γ#∋.%! ∗3Η∋,4!
≅0/>%&&%&!Φ3&!3≅≅.∋%+!3,+!Φ∃∋>∃!%Γ∋&#∋,4!&/>∋3.!3,+!+∋4∋#3.!∗%+∋3!#//.&!Φ%0%! ∋,#%403#%+Κ!ϑ∃%!3>#∋/,!
0%&%30>∃! ∗%#∃/+/./4;! Φ3&! 3≅≅.∋%+! Φ∋#∃∋,! #∃%! −/../Φ∋,4! ≅30#! /−! #∃∋&! #∃%&∋&! #/! &(≅≅/0#! #∃%!
+%:%./≅∗%,#!/−!%3>∃!#%Γ#∋.%!+%&∋4,!∋,#%0:%,#∋/,Κ!
!
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ΗΑΙ&!&Μ∆!!
∃93Π(∀;!ς/!&∀∋()∗∀!+∀,)−.!ϑ.(∀;:∀.()%.!Λ!Ξ!+∀,)−.!Α2():),5!
ςΚΛ!ϑ.(;%4<2()%.!(%!ϕ∆∗4!),!(9∀!Φ∀1!≅∗326γ!
!
8∋#∃∋,! −3&#! −3&∃∋/,! >/,&(∗%0! >(.#(0%7! >./#∃∋,4! ∋&! /−#%,! +∋&>30+%+! +(%! #/! #∃%! >/,&(∗%0! −3∋.∋,4! #/!
%&#3).∋&∃!3!∗%3,∋,4−(.!>/,,%>#∋/,!η2∃3≅∗3,7!ΑΒΒαι!3,+!−/0!,/!/#∃%0!0%3&/,Κ!ϑ∃∋&!∋,#%0:%,#∋/,!3∋∗%+!
#/!+∋&0(≅#!#∃%!−./Φ!/−!−3&∃∋/,!∋#%∗&!#∃3#!>/,&(∗%0&!30%!∃3)∋#(3..;!#∃0/Φ∋,4!3Φ3;!+(%!#/!≅%0>%≅#∋/,&!
0%430+∋,4! Φ∃3#! ∋&! >/,&∋+%0%+! −3&∃∋/,3).%Κ! 8∋#∃∋,! −3&∃∋/,7! #∃%! &./43,! νκ! ∋&! #∃%! ,%Φ! ).3>Ηο! ∋&! 3,!
%Γ≅0%&&∋/,!(&%+!#/!∋,+∋>3#%!#∃%!&(++%,!≅/≅(.30∋#;!/0!:%0&3#∋.∋#;!/−!3,!∋+%3!/−#%,!3&&/>∋3#%+!Φ∋#∃!&/∗%!
%,!:/4(%!#0%,+Κ!ϑ∃∋&!∋,#%0:%,#∋/,&!&():%0#%+!#∃%!∗%3,∋,4!);!0%Μ≅∃03&∋,4!ΟΨ.+!∋&!#∃%!Θ%Φ!Λ.3>ΗΠ!3&!3!
,%Φ!≅0/≅/&∋#∋/,!Φ∋#∃!#∃%!∋,#%,#∋/,!#/!%Γ#%,+!#∃%!.∋−%>;>.%!/−!&∃/0#!.∋−%!430∗%,#&Κ!!
!
ϑ∃∋&!>∃3≅#%0!≅0/:∋+%&!3,!∋,&∋4∃#!∋,#/!#∃%!&(&#3∋,3).%!+%&∋4,!&#03#%4∋%&!/−!+%&∋4,!3>#∋:∋&∗!3,+!(≅>;>.∋,4!
#∃0/(4∃! ≅03>#∋>3.! 3≅≅.∋>3#∋/,7! Φ∋#∃! #∃%! ≅0%∗∋&%! /−! +∋&>/(034∋,4! ≅3&&∋:%! >/,&(∗≅#∋/,Κ! ϑ∃∋&! Φ3&!
3>∃∋%:%+! );! %∗≅/Φ%0∋,4! >/,&(∗%0&! 3,+! %,>/(034∋,4! #∃%∗! #/! )%>/∗%! 3>#∋:∋&#&! Φ∃/! ≅30#∋>∋≅3#%!
Φ∋#∃∋,!#∃%!+%&∋4,!≅0/>%&&!/−!#∃%∋0!/Φ,!>./#∃∋,4Κ!ϑ∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&!Φ∋#∃∋,!#∃∋&!
∋,#%0:%,#∋/,! &(≅≅/0#! (≅>;>.∋,4! );! (&∋,4! ).3>Η! ≅3∋,#! 3,+! #%Γ#∋.%! +;%&! #/! %Γ≅3,+! (≅/,! /:%0≅0∋,#∋,4!
#%>∃,∋1(%&!#/!%,3).%!430∗%,#!#03,&−/0∗3#∋/,Κ!
!
ϑ∃%!0%&%30>∃%0!Φ/0Η%+!>/..3)/03#∋:%.;!Φ∋#∃!60!Ψ##/!:/,!Λ(&>∃!#/!>/,>%≅#(3.∋&%!#∃∋&!+%&∋4,!∋,#%0:%,#∋/!
3,+!#∃∋&!>∃3≅#%0!∃∋4∃.∋4∃#&!&/∗%!/−!#∃%!≅0/).%∗&!0%430+∋,4!−3&#!−3&∃∋/,!/)&/.%&>%,>%7!Φ∋#∃!#∃%!3∋∗!/−!
+%:%./≅∋,4!3!+%&∋4,!≅0/≅/&∋#∋/,!#/!3++0%&&!#∃%∗Κ!ϑ∃%!∋,#%0:%,#∋/,!∃3&!)%%,!>/,>%≅#(3.∋&%+7!+%&∋4,%+!
3,+! +%:%./≅%+! 3,+! #03∋.%+! 3,+! #%&#%+! #∃0/(4∃! #∃%! +%&∋4,! 3,+! ∋∗≅.%∗%,#3#∋/,! /−! 3! &%0∋%&! /−!
Φ/0Η&∃/≅&Κ! ϑ∃%! >∃3≅#%0! >/,>.(+%&! Φ∋#∃! 3,! %:3.(3#∋/,! #/! ∋+%,#∋−;! #∃%! ∋∗≅3>#! /−! >/,&(∗%0!
≅30#∋>∋≅3#∋/,! Φ∋#∃∋,! #∃∋&! ∋,#%0:%,#∋/,! #/! ∃∋4∃.∋4∃#! #∃%! .∋∗∋#3#∋/,&! 3,+! /≅≅/0#(,∋#∋%&! −/0! −(0#∃%0!
0%&%30>∃Κ!
!
ςΚΘ!Η;%8∗∀5!!
!
Ψ:%0>/,&(∗≅#∋/,! ∋&! /,%! /−! #∃%! ∗3_/0! #∃0%3#&! −3>∋,4!#∃%! −(#(0%! /−! /(0! ≅.3,%#Κ! ∴/>∋%#;! #/+3;! ∋&!
/:%0Φ∃%.∗%+!);!#∃%!>/,&#3,#.;!∋,>0%3&∋,4!≅0/+(>#∋/,!/−!,%Φ!4//+&7!Φ∃∋>∃!30%!&(≅≅/&%+!#/!−(.−∋..!/(0!
.∋−%7!3.#∃/(4∃! #∃%;! 03#∃%0! +%>0%3&%! #∃%! 1(3.∋#;! /−! .∋−%! );!>0%3#∋,4! 3,! 3++∋>#∋/,! ηΞ3ΓΜΘ%%−7! ΑΒΧΒιΚ! Ν,!
/0+%0! #/!≅3:%! #∃%! Φ3;! #/Φ30+&! 3! &%.−Μ&(&#3∋,%+! &/>∋%#;! Φ∋#∃/(#!%Γ≅./∋#∋,4! #∃%! 0%&/(0>%&! /−! −(#(0%!
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3&&%∗).%+!(&∋,4!3!Φ3&∃∋,4!.∋,%!#∃3#!3.&/!≅0/:∋+%+!3!+(3.!≅(0≅/&%!);!≅0/:∋+∋,4!3!≅0/≅!−/0!+0;∋,4!/−−!
,%Φ.;!#03,&−/0∗%+!430∗%,#&!3,+!);!&∃/Φ>3&∋,4!#∃%!−∋,∋&∃%+!0%&(.#&Κ!ϑ∃%!Φ3&∃∋,4!.∋,%!&(≅≅/0#%+!#∃%!
%&∋()∗!9,.−.=8+(.∗!∗%#∃/+!3&!∋#!>3#3.;&%+!+%)3#%!);!>∃3..%,4∋,4!#∃%!#03+∋#∋/,3.!≅(0≅/&%!/−!3!Φ3&∃∋,4!
.∋,%!3,+! #∃%!≅%0>%≅#∋/,!/−! >.%3,!>./#∃∋,4!∃3,4∋,4!/,! #∃%! .∋,%Κ!ϑ∃%!+%.∋)%03#%.;!∗30Η%+!3,+!).3>Η%+!
/(#!430∗%,#&!≅0/:∋+%+!3!>/,:%0&3#∋/,!&#30#%0!3)/(#!430∗%,#!(&%7!∗3∋,#%,3,>%!3,+!>30%Κ!8∃∋.%!#∃%!
∋,#%0:%,#∋/,!3∋∗%+!#/!&(≅≅/0#!34%,>;7!!∋#!3.&/!∃/≅%+!#/!03∋&%!3Φ30%,%&&!3)/(#!430∗%,#!/)&/.%&>%,>%Κ!!
!
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!
Ε)−<;∀![Ζ!Μ%;6,9%Π!Λ!#!Ε3,9)%.!Ε%%(Π;).(,!Ε∀,():3∗!ΘΡΛΡ!
!
ςΚςΚ[!ϑ(∀;3()%.!Θ/!+∀,)−.!Α2():),5!Μ%;6,9%Π!!
!
ϑ∃%!&%>/,+!∋#%03#∋/,!3.&/!%∗%04%+!∋,!0%&≅/,&%!#/!3,!∋,+∋:∋+(3.!≅0%:∋%Φ∋,4!#∃%!ΟΨ.+!∋&!#∃%!Θ%Φ!Λ.3>ΗΠ!
)./4Κ!ϑ∃∋&!∋,:∋#%!≅0/:∋+%+!3,!/≅≅/0#(,∋#;!#/!+%.∋:%0!3!Τ.,>∋5.9!Φ∃∋>∃!&∃/Φ>3&%+!3!&3∗≅.%!>/..%>#∋/,!
/−! 9,.−.Ρ+Μ9&%! 430∗%,#&! Φ∋#∃∋,! 3,! %Γ∃∋)∋#∋/,! #∋#.%+! ΟΤ>/! =3>#/0;Π7! ∃/&#%+! Φ∋#∃∋,! #∃%! ΨΓ/! ϑ/Φ%07!
</,+/,!+(0∋,4!#∃%!</,+/,!6%&∋4,!=%&#∋:3.! ηΑΒΧΒιΚ!ϑ∃%!Τ.,>∋5.9!≅0/:∋+%+!3!&∃/0#!+%∗/,&#03#∋/,!/−!
&/∗%!&∋∗≅.%!≅3∋,#∋,4!3,+!+;%!#%>∃,∋1(%&!(&∋,4!&≅/,4%&7!)0(&∃%&!3,+!≅3∋,#!0/..%0&Κ!ϑ∃%&%!#%>∃,∋1(%&!
Φ%0%!≅/#%,#∋3..;!∗%&&;!3,+!#∃(&!∃3+!#/!)%!∗/0%!>/,#0/..%+!Φ∋#∃∋,!#∃%!43..%0;Κ!ϑ∃%!∗%#∃/+&!/−!9,.−.Ρ
+Μ9(∗)! 3,+! 9,.−.=8+(.∗&! Φ%0%! ∋,#%403#%+! ∋,#/! #∃∋&! Τ.,>∋5.9! #/! −3>∋.∋#3#%! >/,:%0&3#∋/,! Φ∋#∃! −3&#!
−3&∃∋/,! >/,&(∗%0&!Φ∃∋.%! #∃%;!Φ%0%! %,434%+!Φ∋#∃∋,! #∃%! ≅0/>%&&! /−!∗3Η∋,4Κ! ϑ∃∋&! ≅0/∗≅#%+! −(0#∃%0!
+∋&>(&&∋/,!3)/(#!+%:%./≅∋,4!≅0/>%&&%&!#/!0%Φ/0Η!>/,&(∗%0!Φ3&#%Κ!ϑ∃%!&∗3..!>/..%>#∋/,!/−!ΟΨ.+!∋&!#∃%!
Θ%Φ!Λ.3>ΗΠ!430∗%,#&!Φ%0%!&∃/Φ>3&%+!Φ∋#∃∋,!3!43..%0;!>/,#%Γ#!3,+!∃%,>%!≅(0>∃3&%!1(%0∋%&!%∗%04%+7!
)(#! #∃%;!Φ%0%!,/#!3:3∋.3).%! −/0!&3.%Κ!ϑ∃%&%!430∗%,#&!30%!+/>(∗%,#%+!Φ∋#∃∋,!1()2,&∋!#∃ς!∆Υ!8∗%!∆3!
ΦΓ&0.ΤΗΚ!
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!
!
Ε)−<;∀![Ο!Η;%:%#(ΝΠ∀4!Γ6);(!#!Μ%;6,9%Π!Θ!
! !
!
!
Ε)−<;∀!ΥΡ!Η;%:%#(ΝΠ∀4!+;∀,,!#!Μ%;6,9%Π!Θ!
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!
!
!
Ε)−<;∀!ΥΛ!Η;%:%#(ΝΠ∀4!Γ9%∀,!#!Μ%;6,9%Π!Θ!
!
ςΚςΚ[!!ϑ(∀;3()%.![/!+∀,)−.!Α2():),5!Μ%;6,9%Π!
!
ϑ∃%!#∃∋0+!∋#%03#∋/,!Φ3&!/0>∃%&#03#%+!3,+!∋,∋#∋3#%+!);!#∃%!0%&%30>∃%0&!#∃%∗&%.:%&!3&!#∃%;!∋+%,#∋−∋%+!3,!
/≅≅/0#(,∋#;! #/! Φ/0Η! #/4%#∃%0! 3,+! >/..3)/03#%! −(0#∃%0! /,! +%:%./≅∋,4! #∃%! ∋,#%0:%,#∋/,Κ! ϕ/,! Λ(&>∃!
∋+%,#∋−∋%+!3,!3>#∋/,!&≅3>%!#/!∃/&#!3!Τ.,>∋5.9!Φ∋#∃∋,!3!+%0%.∋>#!)(∋.+∋,4!+(0∋,4!#∃%!∴Φ%+∋&∃!=%&#∋:3.!/−!
<∋4∃#7! Ζ/#∃%,)(047! ∴Φ%+%,! ηΑΒΧΒιΚ! ϑ/! ≅0/∗/#%! ≅30#∋>∋≅3#∋/,7! 3,! 3+:%0#! Φ3&! ≅.3>%+! Φ∋#∃∋,! 3! ./>3.!
,%Φ&≅3≅%0Κ!ϑ∃∋&!Φ/0Η&∃/≅!#03,&−/0∗%+! ∋,#/!3!)∋44%0!%:%,#! #∃0/(4∃!−(0#∃%0!>/..3)/03#∋/,!Φ∋#∃! ./>3.!
30#∋&#&!3,+!∗(&∋>∋3,&Κ!∀!&%0∋%&!/−!+∋−−%0%,#!Φ/0Η&#3#∋/,&!Φ%0%!>(03#%+!#/!%,3).%!≅30#∋>∋≅3,#&!#/!%,434%!
∋,!3!&%0∋%&!/−!+30Η!>03−#&!#/! Ο).3>Η!/(#Π!#∃%∋0!>./#∃∋,4!(&∋,4!+∋−−%0%,#!∗3#%0∋3.&! η&%%!Β()2,&!∆Χ!)%./ΦιΚ!
ϑ∃∋&! ∋,>.(+%+!%∗)0/∋+%0;!3,+!3≅≅.∋1(γ!(&∋,4!).3>Η! .%3#∃%0!/−−>(#&Κ!ϑ/!≅0/:∋+%!3!Τ.,>∋5.9!/(#≅(#7!3!
Φ%++∋,4!+0%&&!Φ3&!>/..%>#∋:%.;! #03,&−/0∗%+!3,+!&∃/Φ>3&%+!+(0∋,4!3!>3#Φ3.Η! −∋,3.%Κ!ϑ∃∋&!≅0/:∋+%+!3!
+%%≅%0!∋,&∋4∃#!∋,#/!#∃%!:3.(%!/−!/0>∃%&#03#∋,4!3,!3.#%0,3#∋:%!−3&∃∋/,!%Γ≅%0∋%,>%&!Φ∋#∃∋,!3!&/>∋3.!%:%,#Κ!
!
!
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!
!
Ε)−<;∀!ΥΘ!Μ%;6,9%Π![!#!Ε∀,():3∗!%=!Β)−9(7!Γ1∀4∀.!βΘΡΛΡχ!
!
ςΚςΚς!Ι∀=∗∀2()%.!%.!Τ∀(9%4,!
!ϑ∃∋&! ∋,#%0:%,#∋/,! ∋#&%.−! ∋&! 3! Φ/0Η∋,4! 9,.+.+Μ9&! #∃3#! ∃3&! )%%,! 0%−∋,%+! ∋#%03#∋:%.;Κ! 6(0∋,4! +%&∋4,7!
+%:%./≅∗%,#!3,+!∋∗≅.%∗%,#3#∋/,!#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&!)%>3∗%!#∃%!∗3∋,!−/>(&!#/!
&(≅≅/0#! −3&#! −3&∃∋/,! >/,&(∗%0! ≅30#∋>∋≅3#∋/,Κ! ϑ∃0/(4∃/(#! %3>∃! Τ.,>∋5.9ς! %∗≅∃3&∋&! Φ3&! ≅.3>%+!
/,!≅/&∋#∋:%! 40/(≅! +;,3∗∋>&! 3,+! 3! &(>>%&&−(.! >/..3)/03#∋/,!)%#Φ%%,! #∃%! +∋−−%0%,#! &#3Η%∃/.+%0&!
03#∃%0!#∃3,!/,!#∃%!∋,+∋:∋+(3.!+%&∋4,%0Π&!&(>>%&&!η=.%#>∃%0!5!Ζ0/&%7!ΑΒΧΑιΚ!ϑ03+∋#∋/,3.!+%&∋4,!∗%#∃/+&7!
∋,>.(+∋,4!∋>&+=5(∗)7! 9,.+.+Μ9(∗)! 3,+! −(∋280(∋(∗)! Φ%0%! 3≅≅.∋%+! )(#! #∃%! −/>(&! &∃∋−#%+! #/Φ30+&!
&∃30%+!3>#∋:∋#∋%&!3,+!≅.3#−/0∗&!Φ∃∋>∃!∃3+!#∃%!≅/#%,#∋3.! #/! −/&#%0!3!>∃3,4%!∋,!>(00%,#!&#0(>#(0%&!3,+!
>/,&(∗%0!)%∃3:∋/(0!η=.%#>∃%0!5!Ζ0/&%7!ΑΒΧΑιΚ!!
!
ϑ∃%!∗%#∃/+&! /−!%&∋()∗! 9,.−.=8+(.∗∋7!9,.−.Ρ+Μ9(∗)! 3,+!%&∋()∗! 9,.9.∋(+(.∗∋! Φ%0%! %Γ≅%0∋∗%,#3.! 3,+!
Φ∃∋.%!#∃%;!∃3:%!/,.;!)%%,!#0∋3.%+!3,+!#%&#%+!Φ∋#∃∋,!/,%!∋,#%0:%,#∋/,7!#∃%;!&(>>%&&−(..;!&(≅≅/0#%+!#∃%!
&(&#3∋,3).%! +%&∋4,! &#03#%4∋%&! /−! +%&∋4,! 3>#∋:∋&∗! 3,+! (≅>;>.∋,4Κ! ϑ∃%!∗%#∃/+! /−! +%&∋4,!9,.−.=8+(.∗∋!
>∃3..%,4%+!#03+∋#∋/,3.!)/(,+30∋%&!3,+!%,>/(034%+!≅30#∋>∋≅3,#&!#/!>/,&∋+%0!,%Φ!>/,#%Γ#&7!#/!%Γ≅./0%!
ΟΦ∃3#! ∋−!Φ%! ∋∗≅.%∗%,#%+! #∃∋&ΙΠ! /0! ΟΦ∃3#! ∋−! >./#∃∋,4! >/(.+! )%! +%&∋4,%+! #/! %,3).%! #∃3#ΙΠ! ϑ∃%! +%&∋4,!
−3>∋.∋#3#/0&! λ! 0%&%30>∃%0&! ∗%+∋3#%+! 3,+! +/>(∗%,#%+! #∃%&%! >/,:%0&3#∋/,&! #/! &(≅≅/0#! #∃%! >/Μ
+%:%./≅∗%,#! /−! ,%Φ!%&∋()∗! 9,.9.∋(+(.∗∋! ∋,! ≅30#,%0&∃∋≅!Φ∋#∃! #∃%! ≅30#∋>∋≅3,#&7! #/! >/Μ+%:%./≅! Β2+2,&!
∋=&∗8,(.∋Κ! ϑ∃%!∗%#∃/+&! /−! +%&∋4,! ≅0/:/>3#∋/,! 3,+! 9,.−.Ρ+Μ9(∗)! Φ/0Η%+! Φ%..! #/4%#∃%0! ≅0/:∋+∋,4! 3!
#3,4∋).%!∗%>∃3,∋&∗! #/! %,3).%! ≅30#∋>∋≅3,#&! #/!∗3Η%! 3,+! #∃∋,Η! 3)/(#! #∃%∋0! >./#∃∋,4! +∋−−%0%,#.;Κ! ϑ∃%!
∗%#∃/+! /−! 9,.−.Ρ+Μ9(∗)! −/0>%+! #∃%! ≅30#∋>∋≅3,#&! #/! 1(%&#∋/,!∗3#%0∋3.! /)&/.%&>%,>%! −0/∗! #∃%∋0! /Φ,!
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≅%0&≅%>#∋:%&Κ! ϑ∃%! ≅30#∋>∋≅3,#&! %,434%∗%,#! >/,#∋,(%+! Φ%..! )%;/,+! #∃%∋0! Φ/0Η&∃/≅! ≅30#∋>∋≅3#∋/,7!
#∃0/(4∃!Φ%30∋,4!#∃%∋0!(≅>;>.%+!430∗%,#&!3,+!&∃30∋,4!#∃%∋0!%Γ≅%0∋%,>%!/,.∋,%Κ!!
!
ϑ∃%!>/..3)/03#∋:%!+%&∋4,!3≅≅0/3>∃!%,3).%+!#∃%!0%&%30>∃%0&!#/!>/,&#0(>#!3!+&/+(0&!%&∋()∗!(∗+&,−&∗+(.∗!
#∃3#! ≅0/∗/#%+! 3,+! &(≅≅/0#%+! −3&#! −3&∃∋/,! >/,&(∗%0! ≅30#∋>∋≅3#∋/,Κ! ϑ∃%! 3≅≅.∋>3#∋/,! /−! ≅30#∋>∋≅3#/0;!
+%&∋4,! >∃3,4%+! ∋,! 0%&≅/,&%! #/! #∃%! ∋,#%03>#∋/,&! #∃3#! ∋#!Φ3&! 3≅≅.∋%+! #/! &(≅≅/0#Κ! =/0! %Γ3∗≅.%7!Φ∋#∃∋,!
∋,#%03>#∋/,&!)%#Φ%%,! #∃%! 0%&%30>∃%0&! #∃∋&!∗%#∃/+!Φ3&! 3.0%3+;! −3∗∋.∋30! 3,+!%∗)%++%+!Φ∋#∃∋,! #∃%∋0!
/Φ,! 0%&%30>∃! 3,+! ≅03>#∋>%Κ! ϑ∃∋&! 0%1(∋0%+! −(0#∃%0! >/,&∋+%03#∋/,!Φ∃%,! 3≅≅.;∋,4! ≅30#∋>∋≅3#/0;! +%&∋4,!
Φ∋#∃!∋,+∋:∋+(3.&!Φ∃/!∃3+!,/#!≅0%:∋/(&.;!%,434%+!Φ∋#∃!3!+%&∋4,!≅0/>%&&Κ!8∋#∃∋,!#∃∋&!−∋0&#!∋,#%0:%,#∋/,!
&%:%03.! ∋#%03#∋/,&! %∗%04%+! Φ∃∋>∃! %,3).%+! #∃%! 0%&%30>∃%0&! #/! %Γ≅3,+! (≅/,! #∃%∋0! 3≅≅0/3>∃! #/!
/0>∃%&#03#∋,4!3,+! −3>∋.∋#3#∋,4! ∋,#%03>#∋/,&!Φ∋#∃∋,! #∃%! ∋,#%0:%,#∋/,Κ!ϑ∃%!∗%#∃/+!/−!82+.Ρ&+5∗.),895Μ!
%∗%04%+! #∃0/(4∃! ≅03>#∋>%! 3,+! ≅0/:∋+%+! 3!∗%3,&! −/0! #∃%! +%&∋4,! −3>∋.∋#3#/0! λ! 0%&%30>∃%0! #/! >3≅#(0%!
+3#3! 3,+! )(∋.+! (≅/,! ≅%0&/,3.! %Γ≅%0∋%,>%! #∃0/(4∃! #∃%! 0/.%! /−! +%&∋4,! −3>∋.∋#3#/0Κ! ϑ∃%! 0%&%30>∃%0&!
%Γ≅3,+%+! (≅/,! #∃%∋0! ≅%0&/,3.! &Η∋..&%#! #/! +/>(∗%,#! 3,+! )0∋,4! −(∋280(∋8+(.∗7! (002∋+,8+(.∗! 3,+!
95.+.),895Μ!∋,#/!#∃%!≅0/>%&&!/−!0%−.%>#∋/,Κ!!
!
ςΚςΚδ!∆<(2%5∀,!
!
ϑ∃%!≅∃;&∋>3.!/(#>/∗%&!/−!#∃∋&! ∋,#%0:%,#∋/,!∋,>.(+%!3!>/..%>#∋/,!/−!(≅>;>.%+!430∗%,#&!Φ∃∋>∃!>3,!3.&/!
)%!+%−∋,%+!3&!9,.−.Ρ+Μ9&%!−∋,∋&∃%+!430∗%,#&Κ!ϑ∃%&%!30%!+%&∋4,%+!#/!≅0/:/Η%!3,+!&≅30Η!+%)3#%!Φ∃∋>∃!
>/(.+!)%!3#!3!&(≅%0−∋>∋3.!.%:%.!3++0%&&∋,4!3%&#∃%#∋>&7!/0!)%;/,+!#/!1(%&#∋/,!3&&(∗≅#∋/,&7!≅%0>%≅#∋/,&!
3,+!0%.3#∋/,&∃∋≅&!Φ∋#∃!/(0!/Φ,!>./#∃∋,4Κ!ϑ∃∋&!∋,#%0:%,#∋/,!∃3&!&(>>%&&−(..;!≅0/∗/#%+!+%&∋4,!3>#∋:∋&∗!
#∃0/(4∃! 34%,>;! 3,+! ∋&! +/>(∗%,#%+! #∃0/(4∃! /−−.∋,%! 3,+! /,.∋,%! ∋,#%03>#∋/,Κ! Λ;! &∃30∋,4! %3>∃! /−! #∃%!
∋#%03#∋/,&!/−!0%&%30>∃!/,.∋,%7!,%Φ!/≅≅/0#(,∋#;!&≅3>%&!)%43,!#/!%∗%04%!#∃0/(4∃!−(0#∃%0!∋,:∋#3#∋/,&!#/!
+%.∋:%0! 3! Φ/0Η&∃/≅! 3,+! +%∗/,&#03#∋/,! /−! #∃%! ∋,#%0:%,#∋/,! Φ∋#∃∋,! 3,! %Γ∃∋)∋#∋/,! /0! %:%,#Κ! ϑ∃%&%!
≅30#∋>∋≅3#/0;!3>#∋/,&!∃3:%!0%&(.#%+!∋,!3!03,4%!/−!+∋−−%0%,#!/(#>/∗%&!#/!+%∗/,&#03#%!∃/Φ!3!&%0∋%&!/−!
&∋∗≅.%!#%>∃,∋1(%&!>3,!>3#3.;&%!:30∋%+!/(#>/∗%&Κ!ϑ∃%!/:%03..!#3Η%!3Φ3;!−/0!%3>∃!≅30#∋>∋≅3,#!Φ3&δ!
!
!
• Φ∀1! Γ6)∗∗,! Μ! 3>>%&&∋).%! #%Γ#∋.%! +%&∋4,! ≅0/>%&&%&! #/! ≅0∋,#! 3,+! ≅3∋,#! /,#/! 430∗%,#&! 3,+!
3>>%&&/0∋%&7!≅0/:∋+∋,4!,%Φ!&Η∋..&!#/!0%≅3∋07!0%ΜΦ/0Η!3,+!3+3≅#!#∃%∋0!%Γ∋&#∋,4!Φ30+0/)%&!
• Α∗(∀;.3():∀! Ε3,9)%.! Χ∋Π∀;)∀.2∀! Μ! 3! ,%Φ! &/>∋3.! %Γ≅%0∋%,>%! #/! %,434%! Φ∋#∃! #∃%∋0! %Γ∋&#∋,4!
Φ30+0/)%!Φ3&!3>∃∋%:%+!#∃0/(4∃!≅30#∋>∋≅3#∋/,Κ!ϑ∃∋&!>/(.+!)%!&∃30%+!/,.∋,%!);!#∃%!∋,#%403#∋/,!
/−!&/>∋3.!∗%+∋3!#/!+/>(∗%,#!3,+!&∃30%!Φ∋#∃∋,!,%Φ!3,+!%∗%04∋,4!&/>∋3.!,%#Φ/0Η&!
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=.Ρ%&∋()∗!∗%#∃/+&7!>/,,%>#∋,4!#∃%!+%&∋4,%0!#/!>/,&(∗%0&!>/..3)/03#∋:%.;Κ!ΤΓ≅3,+∋,4!(≅/,!=.%#>∃%0Π&!
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ηΑΒΒει!:∋%Φ7!!∗/0%!≅30#∋>∋≅3#/0;!∗/+%.&!/−!−3&∃∋/,!+%&∋4,7!π(&%0!∗3Η%0π!&;&#%∗&!∋,!Φ∃∋>∃!>/,&(∗%0&!
)%>/∗%! >/Μ≅30#,%0&! ∋,! #∃%! ≅0/>%&&7! ∗3;! %,>/(034%! ∗/0%! &(&#3∋,3).%! >/,&(∗≅#∋/,Κ! Ε/Φ%:%07! #∃%!
3+/≅#∋/,!/−!=.Ρ%&∋()∗! −/0! &(&#3∋,3).%! −3&∃∋/,! ∋&! ∋,! ∋#&!%30.;! &#34%&µ! #∃%!%:/.(#∋/,! ∋,!+%&∋4,! 0%&%30>∃!
−0/∗! 3! (&%0! >%,#%0%+! 3≅≅0/3>∃! #/! =.Ρ%&∋()∗! ∋&! >∃3,4∋,4! #∃%! 0/.%! /−! #∃%! +%&∋4,%0Κ! ϑ∃∋&! ∃3&! −(0#∃%0!
∋∗≅.∋>3#∋/,&!−/0!#∃%!%+(>3#∋/,!/−!+%&∋4,%0&!3,+!0%&%30>∃%0&!η∴3,+%0&!5!∴#3≅≅%0&7!ΑΒΒειΚ!!
!
6%&∋4,%0&!>3,!≅0/∗/#%!3!>∃3,4%!∋,!≅0/+(>#∋/,!&;&#%∗&!);!#∃%!Φ3;!#∃∋,4&!30%!+%&∋4,%+!ηΛ03(,430#!5!
Ξ>6/,/(4∃7!ΑΒΒχιΚ!!
!
8∋#∃∋,!#∃∋&!&%>/,+!∋,#%0:%,#∋/,!3!&∗3..Μ&>3.%!./>3.!≅0/+(>#∋/,!≅0/>%&&!Φ3&!#0∋3.%+!3,+!#%&#%+!#∃0/(4∃!
#∃%! 3&&%∗).;! /−! 3! ∗/)∋.%! +∋4∋#3.! #%Γ#∋.%! +%&∋4,! &#(+∋/Κ! ϑ∃%! 0%&%30>∃%0! Φ3&! ∗∋,+−(.! #∃3#! &./Φ%0!
≅0/+(>#∋/,!3,+! >/,&(∗≅#∋/,! >;>.%&7! ∗/0%! ./>3.! ≅0/+(>#∋/,!3,+! 3! ∗/0%! :3.(%+! ≅0/+(>#Μ≅%0&/,!
0%.3#∋/,&∃∋≅!,%%+%+!#/!)%!%,>/(034%+!ηΘ∋∋,∋∗ρΗ∋!5!Ε3&&∋7!ΑΒΧΧιΚ!ϑ∃∋&!Φ3&!≅0/∗/#%+!#∃0/(4∃!3≅≅.;∋,4!
+%&∋4,! 3>#∋:∋&∗! #/! &(&#3∋,! #∃%! .∋−%>;>.%! /−! #∃%! /(#≅(#&! ηΦ∋#∃∋,! #∃∋&! >3&%ι! #∃%! =.Ρ%&∋()∗&%! &>30:%&7!
#∃0/(4∃!>/..3)/03#∋:%!+%&∋4,Κ!=(0#∃%0!>/,&∋+%03#∋/,!Φ3&!3≅≅.∋%+!#/!#∃%!.∋−%>;>.%!/−!#∃%!&>30:%&!≅/&#!=.Ρ
%&∋()∗!#∃0/(4∃!≅0/∗/#∋,4!Ο>/..3)/03#∋:%!>/,&(∗≅#∋/,Π!#/!>/,&∋+%0!∃/Φ!#∃%;!>/(.+!)%!∋,!3!>/,#∋,(/(&!
>;>.%!/−!0%Μ(&%!#∃0/(4∃!&#;.∋,4!3,+!&∃30∋,4Κ!!
!
δΚΥ!+∀:∀∗%Π).−!&∀∋()∗∀!+∀,)−.!ϑ.(∀;:∀.()%.!Θ!
δΚΥΚΛ!ϑ.,Π);3()%.!!
!
Ν,! 0%>%,#! ;%30&7!#∃%! ,3#(0%! /−! #∃%! >/,&(∗%0! ∃3&! >∃3,4%+! 3,+! #∃%;! 30%! ,/! ./,4%0! &3#∋&−∋%+! Φ∋#∃! 3!
≅3&&∋:%! 0/.%! ∋,! >/,&(∗≅#∋/,7! )(#! Φ∋&∃! #/! )%! >/Μ>0%3#/0&Κ! ∴3,+%0&! ηΑΒΒ]ι! /(#.∋,%&! −/(0! .%:%.&! /−!
>0%3#∋:∋#;!#∃3#!30%!&/(4∃#!);!>/,&(∗%0&!∋,!%:%0;+3;!.∋−%!Φ∃∋>∃!:30;!∋,!#∃%!+%40%%!/−!%,434%∗%,#!3,+!
∗/#∋:3#∋/,&! +%≅%,+∋,4! /,! #∃%∋0! ∋,+∋:∋+(3.! %Γ≅%0#∋&%7! ≅3&&∋/,! 3,+! ∋,+∋:∋+(3.! >0%3#∋:∋#;Κ!ϑ∃∋&! ∋&!
∋..(&#03#%+!Φ∋#∃∋,!Β()2,&!#∆!!η)%./Φι7!3#!#∃%!)3&∋>!.%:%.7!Ο+/∋,4Π!0%1(∋0%&!3!:%0;!./Φ!.%:%.!/−!%,434%∗%,#!
3,+!Η,/Φ.%+4%µ! Ο+/∋,4Π! ∋&!≅0/+(>#∋:%!3>#∋:∋#;!(,+%0#3Η%,!3&!3!∗%3,&!#/!3,!%,+Κ!ϑ∃%!&%>/,+!.%:%.!/−!
>0%3#∋:∋#;! Η,/Φ,! 3&! Ο3+3≅#∋,4Π! ∋&! ∗/#∋:3#%+! );! #∃%! +%&∋0%! #/! >∃3,4%! 3! ≅0/+(>#µ! ∋#! ∋,:/.:%&! &/∗%!
∋,#%0%&#! ∋,! 3! ≅0/+(>#! 3,+! 0%1(∋0%&! 3! &∗3..! +%40%%! /−! &Η∋..7! Η,/Φ.%+4%! 3,+! %Γ≅%0∋%,>%Κ! Λ%;/,+!
3+3≅#3#∋/,7! #∃%! #∃∋0+! .%:%.!/−! >0%3#∋:∋#;7! Ο∗3Η∋,4Π7! 0%1(∋0%&!3!4%,(∋,%! ∋,#%0%&#!3,+!%Γ≅%0∋%,>%! ∋,! #∃%!
∗3Η∋,4!≅0/>%&&µ! #∃%!+%&∋0%! #/!>0%3#%!3!,%Φ!≅0/+(>#! ∋&!3!:%0∋−∋>3#∋/,!/−!&Η∋..&!≅/&&%&&%+Κ!ϑ∃%!∃∋4∃%&#!
.%:%.!/−!>0%3#∋:∋#;!∋&!#%0∗%+!);!∴3,+%0&!3&!Ο>0%3#∋,4Πµ!3,!%Γ≅0%&&∋/,!/−!∋,+∋:∋+(3.!>0%3#∋:∋#;!3,+!4(∋+%+!
);!3!∃∋4∃!.%:%.!/−!%Γ≅%0∋%,>%Κ!Ν#!+∋−−%0&!−0/∗!∗3Η∋,4!∋,!#∃3#!#∃%0%!∋&!#∃%!3)&%,>%!/−!3!≅0%+%#%0∗∋,%+!
/(#>/∗%Κ!!
!
 85 
!
!
Ε)−<;∀!Υ[!Ε%<;!Β∀:∀∗,!%=!∀:∀;Ν43Ν!2;∀3():)(Ν!βΓ3.4∀;,7!ΘΡΡδχ!
!
∴3,+%0&!η∋)∋+ι!>.3∋∗&!3..! ∋,+∋:∋+(3.&!30%!>3≅3).%!/−!0%3>∃∋,4!#∃%!Ο>0%3#∋,4Π!≅∃3&%7!≅0/:∋+%+!#∃%;!∃3:%!
#∃%!+%&∋0%!#/!3>∃∋%:%!∋#Κ!Ε/Φ%:%07!#03+∋#∋/,3.!3≅≅0/3>∃%&!#/!>03−#!3,+!+%&∋4,!∋,!Φ∃∋>∃!#∃%!∗3Η%0!∃3&!
>/,#0/.!/−!#∃%!≅0/>%&&!+/!,/#!≅0/:∋+%!&(≅≅/0#!−/0!#∃%!>0%3#∋:%!>/,&(∗%0Κ!∴∃%!≅0/≅/&%&!3!03,4%!/−!,%Φ!
Ο+%&∋4,!&≅3>%&Π7!Φ∃∋>∃!%,3).%!%3>∃!#;≅%!/−!>0%3#∋:∋#;7!Φ∃%0%!+%&∋4,%0&!≅0/:∋+%!#//.&7!Φ∃∋>∃!∗3#>∃!#∃%!
+%40%%!/−!%,434%∗%,#! #∃%! ∋,+∋:∋+(3.!+%&∋0%&! ∋,! #∃%!≅0/>%&&Κ!∀#! #∃%!∃∋4∃%&#! .%:%.7! ∴3,+%0&!≅0/≅/&%&!
#∃3#! >/..3)/03#∋:%! +%&∋4,! &≅3>%&! 3../Φ!∗3Η%0&! 3,+! (&%0&! #/! Φ/0Η! >/..3)/03#∋:%.;! 3,+! %Γ≅./0%! #∃%∋0!
>0%3#∋:∋#;!#/4%#∃%0Κ!!
!
ϑ∃%! Ο∴∃30%+!∴>30:%&Π! ∋,#%0:%,#∋/,!0%−%0%,>%+!#∃%!Φ/0Η!/−!∴3,+%0&! ηΑΒΒ]7!ΑΒΒει!Φ∋#∃!#∃%!≅0%∗∋&%!/−!
∋+%,#∋−;∋,4! ,%Φ! Ο+%&∋4,! &≅3>%&Π! −/0! >/,&(∗%0&! #/! %Γ≅%0∋%,>%! %3>∃! .%:%.! /−! %,434%∗%,#µ! +/∋,47!
3+3≅#∋,47!∗3Η∋,4!3,+!>0%3#∋,4Κ!ϑ∃∋&!Φ3&!3>∃∋%:%+!);!%Γ≅3,+∋,4!(≅/,!%Γ∋&#∋,4!#//.&!3,+!3≅≅.∋>3#∋/,&!
#/! >/,&#0(>#! /,.∋,%! 3,+! /−−.∋,%! 3>#∋/,! &≅3>%&! 3,+! #/! +%:%./≅! 3! +%∗/>03#∋>! +%&∋4,! &;&#%∗!Φ∋#∃! #∃%!
≅0%∗∋&%! /−! )0/3+%,∋,4! #∃%! 0%∗∋#! /−! #%Γ#∋.%! +%&∋4,! ≅03>#∋>%! #∃0/(4∃! >/..3)/03#∋/,Κ! Τ0∋>! ϕ/,!Ε∋≅≅%.Π&!
ηΑΒΒει!Φ/0Η!∋,#/!6%∗/>03#∋>!Ν,,/:3#∋/,!≅0/:∋+%+!−(0#∃%0!∋,&≅∋03#∋/,!3&!∃%!∗3Η%&!3!>3&%!−/0!>/,&(∗%0!
∋,:/.:%∗%,#!Φ∋#∃∋,!#∃%!+%&∋4,!3,+!≅0/+(>#∋/,!≅0/>%&&Κ!Ε%!>.3∋∗&!#∃3#!νΦ∃%,!#∃%!∃∋4∃Μ>/&#!/−!+%&∋4,!
≅0/#/#;≅∋,4! )%>/∗%&! :%0;! ./Φ7! #∃%! 0%&/(0>%&! >3,! )%! +∋−−(&%+!∗/0%!Φ∋+%.;! 3,+! #∃%! /≅≅/0#(,∋#;! #/!
>0%3#%!)%>/∗%&!+%∗/>03#∋ς%+ο!η:/,!Ε∋≅≅%.7!ΑΒΒειΚ!∀++∋#∋/,3.! ∋,&≅∋03#∋/,!Φ3&!&/(4∃#!);!&>/≅∋,4!#∃%!
3:3∋.3)∋.∋#;! /−! −0%%! (&%0Μ−0∋%,+.;! +∋4∋#3.! +%&∋4,! #//.&! 3,+! 3≅≅.∋>3#∋/,&Κ! 8∋#∃∋,! #∃∋&! #%Γ#∋.%! +%&∋4,!
∋,#%0:%,#∋/,!#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&!Φ%0%!>03−#%+!#/!&(≅≅/0#!>/,&(∗%0!≅30#∋>∋≅3#∋/,!
)%;/,+!3!−3>∋.∋#3#%+!Φ/0Η&∃/≅!3,+!>/(.+!)%!>/,#∋,(%+!3#!3!./Φ!>/&#!3,+!Φ∋#∃∋,!#∃%∋0!/Φ,!∃/∗%Κ!!
!
∴(&#3∋,3).%! +%&∋4,! ∋,#%0:%,#∋/,&! >3,! )%4∋,! );! ∋+%,#∋−;∋,4! %Γ∋&#∋,4! 0%&/(0>%&7! >/∗∗(,∋#∋%&! 3,+!
≅03>#∋>%&! 3,+! %Γ≅3,+∋,4! (≅/,! #∃%∗7! #∃%0%! ∋&! ,/! ,%%+! #/! 0%∋,:%,#! #∃%! Φ∃%%.! ηϑ∃3>Η3037! ΑΒΒ]Κ7!
Ξ3,ς∋,∋7! ΑΒΒειΚ! Θ%Φ! ∗%#∃/+&! /−! &Η∋..! &∃30∋,4! Φ%0%! ∋+%,#∋−∋%+! #∃0/(4∃! 0%:∋%Φ∋,4! #∃%! ≅03>#∋>%! /−!
>/..3)/03#∋:%! +%&∋4,! Φ∋#∃∋,! )/#∃! /,.∋,%! 3,+! /−−.∋,%! >/∗∗(,∋#∋%&Κ! Σ%>%,#! ≅.3#−/0∗&! ∋,>.(+%! #∃%!
∀∗3ς∋,4Π&! ηΑΒΧ∆Μ≅0%&%,#ι! Φ∋#∃∋,! Β()2,&! ∆3ς! Φ∃%0%! ≅%/≅.%! 3+:%0#∋&%! #∃%∋0! &≅%>∋3.∋&#! &Η∋..&! /,.∋,%Κ!
∴Η∋..&∃30%!∋&!3,/#∃%0!&∋∗∋.30!≅.3#−/0∗!ηΑΒΧΑΜ≅0%&%,#ι!Φ∋#∃∋,!Β()2,&!∆Χ!3,+!#∃%;!/−−%0!/≅%,!3>>%&&!#/!3!
%Γ#%,&∋:%!03,4%!/−!#(#/0∋3.&Κ!8∋#∃∋,!&Η∋..!&∃30∋,4!≅.3#−/0∗&!&%.−Μ3&&%∗).%+!>/∗∗(,∋#∋%&!/−!≅03>#∋>%!30%!
)%4∋,,∋,4! #/! %∗%04%! η2∃%&)0/(4∃!5!∀≅≅.%;30+7! ΑΒΒβι! /,.∋,%! #/! +∋&#0∋)(#%! ≅%%0Μ#/Μ≅%%0! Η,/Φ.%+4%!
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3,+! %Γ>∃3,4%! ∋#! ∋,! 3,! /≅%,! &/(0>%! &;&#%∗Κ! ϑ∃%! 3>#∋:∋#;!Φ∋#∃∋,! #∃%&%! ≅.3#−/0∗&! ∋&! ∋,>%,#∋:∋&%+! );! 3!
Φ∋..∋,4,%&&! #/! &∃30%! 3,+! 3! >/..%>#∋:%! %,#∃(&∋3&∗! −/0! #∃%! &()_%>#! /0! #/≅∋>! ∋,:/.:%+Κ!8∃∋>∃! ∋,+∋>3#%+!
#∃3#!∋,,/:3#∋/,!∋&!)%>/∗∋,4!∗/0%!/≅%,!3,+!+%∗/>03#∋>!3,+!3&!3!0%&(.#!#∃%!)/(,+30∋%&!)%#Φ%%,!#∃%!
≅0/−%&&∋/,3.! 3,+! 3∗3#%(0! +%&∋4,%0! 30%! ).(00∋,4! ηϕ/,! Ε∋≅≅%.7! ΑΒΒε7! <%3+)%3#%07! ΑΒΒχι7! #∃0/(4∃! 3,!
/,.∋,%!%>/&;&#%∗!/−!&%.−Μ3&&%∗).%+!,%#Φ/0Η&!≅0/:∋+∋,4!,%Φ!&/>∋3..;!∋,#%03>#∋:%!&≅3>%&Κ!
!
!
Ε)−<;∀!!ΥΥ!&9∀!Α53ι).−,!Γ6)∗∗!Γ93;∀!Π∗3(=%;5!βΘΡΛ[χ!
 
 87 
!
Ε)−<;∀!Υς!Γ6)∗∗,93;∀!∃%55<.)(Ν!∃∗3,,∀,!βΘΡΛ[χ!
!
ϑ∃%&%! /,.∋,%! &Η∋..Μ&∃30∋,4! ≅.3#−/0∗&! +%∗/,&#03#%! #∃3#! >0%3#∋:∋#;! ∋&! ,/! ./,4%0! 3! &3>0%+! 3>#! 0%&%0:%+!
≅(0%.;! −/0! ≅0/−%&&∋/,3.&Κ! ∀./,4&∋+%! /,.∋,%! &Η∋..! &∃30∋,47! ,%Φ! +∋4∋#3.! #//.&! ∃3:%! %∗%04%+! #/! &(≅≅/0#!
>0%3#∋:∋#;Κ!8∋#∃∋,! #∃%! >/,#%Γ#! /−! +∋4∋#3.! #%Γ#∋.%! +%&∋4,7! #∃%!/,.∋,%!≅.3#−/0∗&!/−! ∴≅//,! =./Φ%0! ηΑΒΧ∆ι!
3,+!2/./(0! </:%0&! ηΑΒΧ∆ι! 30%! %Γ3∗≅.%&! ∋,>.(+%+!Φ∋#∃∋,! Β()2,&! ∆#! #∃3#! &(≅≅/0#! +∋4∋#3.! #%Γ#∋.%! +%&∋4,!
3,+!≅0/+(>#∋/,Κ!
!
!
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!
Ε)−<;∀!Υδ!+)−)(3∗!&∀∋()∗∀!Η;).().−!
!
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!
Ε)−<;∀!ΥΖ!+ϑε!∃%<(<;∀!3.4!&9∀!Η∀%Π∗∀η,!Η;).(!∃%∗∗38%;3()%.!βΘΡΛ[χ!
!
ϑ∃%0%!30%!&∋4,&!#∃3#!#∃%!)/(,+30∋%&!)%#Φ%%,!≅0/−%&&∋/,3.!3,+!(,#03∋,%+!∋&!).(00∋,47!Φ∃∋>∃!∋&! ∋,!#(0,!
03∋&∋,4!1(%&#∋/,&!3)/(#!,%Φ!0/.%&!Φ∋#∃∋,!#∃%!−3&#!−3&∃∋/,!&;&#%∗Κ!=(0#∃%0!3>#∋:∋#;!∋&!%∗%04∋,4!/−−.∋,%!
#∃0/(4∃!3!>/..3)/03#∋/,!)%#Φ%%,!ϑ∃%!?%/≅.%&!?0∋,#!3,+!6ΝΡ!2/(#(0%!ηΑΒΧ∆ι!#/!+%:%./≅!3!+∋4∋#3.!#%Γ#∋.%!
+%&∋4,!#(#/0∋3.!3,+!>/∗≅%#∋#∋/,!#/!&(≅≅/0#!3,!/≅%,!>3..! −/0!≅().∋>!≅30#∋>∋≅3#∋/,!#/!≅0/+(>%!3!+∋4∋#3.!
≅0∋,#! −/0!3!6ΝΡ!430∗%,#! η∋&&! Β()2,&!∆Ε!8Γ.−&ιΚ!Ε∋4∃!%,+! −3&∃∋/,!+%&∋4,%0&!Λ3&&/!3,+!Λ0//Η%! ηΑΒΧΑι!
η&%%! Β()2,&! ∆Ο! Γ&0.Τι! ∃3:%! 3.&/! +%.∋:%0%+! −3>∋.∋#3#%+!Φ/0Η&∃/≅&! #/! %,3).%! ≅30#∋>∋≅3,#&! #/! =.Ρ%&∋()∗!
+∋4∋#3.!#%Γ#∋.%!+%&∋4,&!&∋∗∋.30!#/!#∃%∋0!∋>/,!+∋4∋#3.!≅0∋,#&Κ!ϑ∃%&%!Φ/0Η&∃/≅&!30%!3≅≅0/Γ∋∗3#%.;!∆7ΒΒΒ!9Υ!
≅/(,+&!3,+!#∃%0%−/0%!#∃%0%!∋&!/,.;!3!.∋∗∋#%+!,(∗)%0!/−!≅30#∋>∋≅3,#&!3+/≅#∋,4!#∃∋&!%Γ>.(&∋:%!≅3>Η34%Κ!!
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Ε)−<;∀!ς!≅3,,%!3.4!≅;%6∀!+)−)(3∗!&∀∋()∗∀!Μ%;6,9%Π!βΘΡΛΘχ!
!
ϑ∃%&%!/,.∋,%!≅.3#−/0∗&!3,+!,%#Φ/0Η&!30%!≅0/:∋+∋,4!,%Φ!>/∗∗(,∋>3#∋/,!>∃3,,%.&Κ!8∋#∃∋,!#∃%!3)/:%!
%Γ3∗≅.%&7! >/,&(∗%0! ∋,#%03>#∋/,! ∃3&! )%%,! ∋,−.(%,>%+! 3,+! &(≅≅/0#%+! );! #∃%! Ν,#%0,%#7! Φ∃∋>∃! ∋&!
)%>/∗∋,4!−30!∗/0%!#∃3,!_(&#!3!#%>∃,/./4;!3,+!∋&!#03,&−/0∗∋,4!#∃%!Φ3;!Φ%!>/,,%>#!#/!3,+!(,+%0&#3,+!
#∃%! Φ/0.+Κ! Λ./44%0&! ∃3:%! ν3.#%0%+! #∃%! .3,4(34%7! +%.∋:%0;! ∗%#∃/+&! 3,+!∃∋%030>∃∋>3..;! /0+%0%+!
+%&∋4,3#∋/,&!/−!#∃/&%!Φ∃/!>/(.+!)%!#0(#∃−(..;!>/,&∋+%0%+!3&!≅0/+(>%0&!:%0&(&!#∃/&%!>/,&∋+%0%+!∗%0%!
>/,&(∗%0&ο!η20%Φ%7!ΑΒΧ∆ιΚ!!
!
νΤ:%0;+3;! #∃%0%! 30%! ∗/0%! #∃3,! ∆! ∗∋..∋/,! =.∋>Η0! ∋∗34%&! (≅./3+%+µ! βΒΒ7ΒΒΒ! ,%Φ! ∗%∗)%0&! _/∋,∋,4!
=3>%)//Η! 3,+µ! αΒ! ∗∋..∋/,! ΟϑΦ%%#&Πµ! 3,+! χΒΒ7ΒΒΒ! )./4! ≅/&#%+Κ! ϑ∃%0%! 30%! #Φ%,#;! #∃0%%! ∃/(0&! /−!
Ρ/(Ρ()%! :∋+%/&! (≅./3+%+! %:%0;!∗∋,(#%7! #∃%! %1(∋:3.%,#! /−!Ε/..;Φ//+! 0%.%3&∋,4!∗/0%! #∃3,! χΒΒ7ΒΒΒ!
,%Φ!−(..!.%,4#∃!−∋.∗&!∋,#/!#∃%3#%0&!%3>∃!Φ%%ΗΚο!ηΛ/#&∗3,!3,+!Σ/4%0&7!ΑΒΧΧιΚ!
!
ϑ/4%#∃%07! #∃%! >/..∋&∋/,! )%#Φ%%,! +∋4∋#3.! 3,+! ∗3#%0∋3.! −3&∃∋/,! &≅3>%&! 0%1(∋0%&! 3!−(,+3∗%,#3.! 0%Μ
#∃%/0∋&3#∋/,! 3)/(#! #∃%! >/,&(∗%0&! ∗/#∋:3#∋/,! 3,+! >3≅3>∋#;! #/! ≅30#∋>∋≅3#%Κ! ϑ∃∋&! 3.&/! 0%1(∋0%&! 3!
0%+%−∋,∋#∋/,! /−! #∃%! 0/.%! /−! #∃%! ≅0/−%&&∋/,3.! +%&∋4,%0! 3,+! #∃%∋0! 3)∋.∋#∋%&! #/!∋,#%0∗%+∋3#%! %Γ∋&#∋,4!
∋,+(&#0;!∃∋%030>∃∋%&7!∃%.≅∋,4! #/!>0%3#%!3,+!0%≅0/+(>%! −3&∃∋/,!Η,/Φ.%+4%!3,+!∗30Η%#&Κ!ϑ∃%! Ν,#%0,%#!
∃3&! %∗≅/Φ%0%+! −3&∃∋/,! >/,&(∗%0&! 3,+!#03,&−/0∗%+! #∃%∗! −0/∗! )%∋,4! 0%>∋≅∋%,#&! /0! ∋,#%0≅0%#%0&! /−!
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)03,+!∗%&&34%&!∋,#/!3>#∋:%!≅.3;%0&7!)03,+!&#/0;#%..%0&7!/0!ν3(#∃/0&!/−!#∃%∋0!/Φ,!.∋:%&ο!ηΕ/.#7!ΑΒΒΑδεβιΚ!
ϑ∃%&%! >/,&(∗%0&! ∃3:%! 3! ∗(>∃! 40%3#%0!03,4%! 3,+! ∋,−.(%,>%! /,! −3&∃∋/,!∗30Η%#&! #∃3,! #∃%;! η/0! Φ%ι!
>/(.+! ≅0%:∋/(&.;! ∃3:%! −/0%&%%,7!3,+! ≅(..∋,4! #∃%∗! ∋,#/! #∃%! ≅0/>%&&! /−! :3.(%! >0%3#∋/,! ∋#&%.−Κ! !ϑ∃∋&!
0%1(∋0%&!3!>0∋#∋>3.!0%Μ#∃∋,Η!/−!#∃%!−3&∃∋/,!&;&#%∗!#/!0%:∋%Φ!∃/Φ!∋#!/≅%03#%&!3,+!3!+∋&%,#3,4.∋,4!/−!#∃%!
3&&(∗%+!>/,,%>#∋/,&!)%#Φ%%,!>0%3#∋/,7!&3.%7!3,+!(&%δ!3!+%>/(≅.∋,4!/−!≅0/+(>#∋/,!−0/∗!>/,&(∗≅#∋/,!
∋,!#∃%!>0%3#∋/,!/−!:3.(%!ηϑ/Η3#.∋7!ΑΒΧΑιΚ!
!
ϑ∃%&%! ,%Φ! /,.∋,%! >/..3)/03#∋:%! ≅.3#−/0∗&! %,3).%! >/,&(∗%0&! #/! )%! 3>#∋:%! ≅0/+(>%0&! ,/#! &∋∗≅.;! ∋,!
#∃%!>/,&(∗≅#∋/,! /−! #∃∋,4&! )(#! ∋,! #∃%! >0%3#∋/,! /−! Φ/0.+&7! .∋∗∋#%+! /,.;! );! #∃%∋0! ∋∗34∋,3#∋/,Κ!
203−#!>/,&(∗%0&7!≅0/+(>%0&!ηΛ0(,&7!ΑΒΧΑι!3,+!≅0/&(∗%0&!η≅0/+(>%0ϖ>/,&(∗%0&ι!!ηΣ∋#ς%0!5!Ω(04%,&/,7!
ΑΒΧΒι!%,434%!Φ∋#∃! #∃%!∗30Η%#!3&!3!∗%3,&!/−! >0%3#∋:%! &%.−Μ%Γ≅0%&&∋/,!3,+!≅.3;!3,!3>#∋:%! 0/.%! ∋,! #∃%!
≅0/+(>#∋/,! /−! >/,#%∗≅/030;! −3&∃∋/,! 3&! ≅30#! /−! 3! )0/3+%0! 3,+! ∗/0%! &∋4,∋−∋>3,#! &∃∋−#! #/Φ30+&!
≅30#∋>∋≅3#/0;! Φ%)! >(.#(0%&! −/(,+%+!(≅/,! (&%0! ≅30#∋>∋≅3#∋/,! 3,+! (&%0Μ4%,%03#%+! >/,#%,#! ηΕ∋%,%0#∃7!
:/,!Ε∋≅≅%.7!5!Ω%,&%,7!ΑΒΧΧιΚ!Θ(&&)3(∗!ηΑΒΧ∆ι!0%−%0&!#/!#∃∋&!3&!3!Ο0&8,∗ς!∋58,&!8∗%!Λ8>&Α!=20+2,&∀!∀&!3!
0%&(.#!,%Φ!∗/+%.&!30%!%∗%04∋,4!Φ∃∋>∃!&(≅≅/0#!&∃30∋,4!#∃0/(4∃!0%,#∋,4!3,+! .%3&∋,4!∗3#%0∋3.!4//+&Κ!
∀..!%∗%04∋,4!#/!≅0/∗/#%!>/..3)/03#∋:%!>/,&(∗≅#∋/,!ηΛ/#&∗3,!3,+!Σ/4%0&7!ΑΒΧΧιΚ!8∋#∃∋,!>/..3)/03#∋:%!
>/,&(∗≅#∋/,7! /,.∋,%!∗%+∋3! −3>∋.∋#3#%&! ,%Φ! ∋,#%03>#∋/,&! #∃0/(4∃! .%3&∋,47! 0%,#∋,47! &∃30∋,47! )30#%0∋,4Κ!!
∀&!3!0%&(.#7!,%Φ!&%0:∋>%&!3,+!&;&#%∗&!30%!%∗%04∋,4Κ!!
!
δΚΥΚΘ!∃%.2∀Π(<3∗),3()%.!
!
ϑ∃%! #%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4! ≅0/>%&&%&! Φ∋#∃∋,! #∃∋&! &%>/,+! ∋,#%0:%,#∋/,! Φ%0%! &(≅≅/0#%+! );! #∃%!
3&&%∗).;!/−!3!∗/)∋.%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!&#(+∋/Κ!ϑ∃∋&!Φ3&!3&&%∗).%+!(&∋,4!3,+!0%Μ3+3≅#3#∋/,!%Γ∋&#∋,4!
#//.&! 3,+! 0%&/(0>%&Κ! ϑ∃0/(4∃/(#! #∃%! +%:%./≅∗%,#! ≅0/>%&&! #∃%! 0%&%30>∃%0! ∋+%,#∋−∋%+! #∃3#! ∋#! Φ3&!
≅/&&∋).%!#/! ∋∗≅.%∗%,#!3!&∗3..Μ&>3.%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!3,+!≅0/+(>#∋/,!&#(+∋/7!Φ∋#∃/(#!#∃%!)(+4%#!
3:3∋.3).%! #/! 3>>%&&! 3+:3,>%+! #%>∃,∋>3.! &(≅≅/0#Κ! ϑ∃%! >/,&#0(>#! /−! #∃%!∗/)∋.%! &#(+∋/! %,3).%+! 3! 0.ΡΒ(!
9,.+.+Μ9(∗)!(,∋#!#/!%∗%04%!)(#!#∃∋&!+/%&!,/#!>/∗≅%#%!Φ∋#∃!≅0/−%&&∋/,!≅0/+(>#∋/,!3,+!∗3,(−3>#(0%!
/,!3!>/∗∗%0>∋3.!&>3.%Κ!ϑ∃∋&!Φ3&!∃/Φ%:%07!%−−%>#∋:%!%,/(4∃!#/!≅∋./#!3,+!#0;!/(#!#∃%!Ο∴∃30%+!∴>30:%&Π!
>/,>%≅#!Φ∃∋>∃!Φ3&!∗3,(−3>#(0%+!(&∋,4!3!.3≅#/≅!>/,,%>#%+!#/!3,!∋?∃/,%!3,+!+%&Η#/≅!≅0∋,#%0Κ!ϑ∃%&%!
%Γ∋&#∋,4!+∋4∋#3.!+%:∋>%&!Φ%0%!0%Μ>/,−∋4(0%+!#/!+%:%./≅!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!>/,>%≅#&!Φ∃∋>∃!>/(.+!#∃%,!
)%!≅0∋,#%+!);!3+_(&#∋,4!#∃%!+%&Η#/≅!≅0∋,#%0!&%##∋,4&Κ!Τ,3).∋,4!(&!#/!≅0∋,#!+∋4∋#3.!#%Γ#∋.%!+%&∋4,&!+∋0%>#.;!
/,#/!≅0%Μ>/3#%+!3,+!)3>Η%+!−3)0∋>Κ!!
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!
Ε)−<;∀!ςΡ!∃%.2∀Π(<3∗),).−!ϑ.(∀;:∀.()%.!Θ!
!
!
Ε)−<;∀!ςΛ!Τ%8)∗∀!+)−)(3∗!&∀∋()∗∀!+∀,)−.!Γ(<4)%!
!
ϑ∃%!∗/)∋.%!&#(+∋/!Φ∋#∃∋,!Β()2,&!Ε3!Φ3&!>/,&#0(>#%+!Φ∋#∃!#∃%!≅0%∗∋&%!/−!+%∗;&#∋−;∋,4!#∃%!+%&∋4,!3,+!
≅0/+(>#∋/,!/−!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!#∃0/(4∃!∋,>.(&∋:%!∗3Η∋,4!≅0/>%&&%&Κ!ϑ/!+%∗/,&#03#%!∃/Φ!#%Γ#∋.%&!
>3,! )%! +%&∋4,%+! #∃0/(4∃! >/..3)/03#∋/,! 3,+! ≅0/+(>%+! ./>3..;Κ! ϑ∃%! ∗/)∋.%! &#(+∋/! ∃3&! )%%,!
+%∗/,&#03#%+!3,+!≅0/∗/#%+!#/!≅0/:∋+%!/≅≅/0#(,∋#∋%&!−/0!−3&#!−3&∃∋/,!>/,&(∗%0&!#/!>/..3)/03#%!3,+!
>/,#0∋)(#%!#/Φ30+&!#∃%!+%&∋4,!3,+!≅0/+(>#∋/,!/−!3!>/..%>#∋:%!>/..%>#∋/,!/−!&>30:%&Κ!ϑ∃%!&∃30%+!&>30:%&!
)./4!Φ∋#∃∋,! Β()2,&! ΕΧ! Φ3&! %&#3).∋&∃%+! 3&! 3! &∃30%+! 0%&/(0>%! #/! +/>(∗%,#! ∋,&≅∋03#∋/,3.! >/,#%,#! 3,+!
&∃30%!#∃%!≅0/40%&&!/−!#∃%!∋,#%0:%,#∋/,!3&!∋#!%:/.:%+Κ!ϑ∃∋&!Φ3&!∋,∋#∋3#%+!);!#∃%!0%&%30>∃%0!)(#!>/,#%,#!
Φ3&!3.&/!&/(0>%+!3,+!>/,#0∋)(#%+!#/!);!#∃%!≅30#∋>∋≅3,#&!#∃%∗&%.:%&Κ!
!
 93 
!
Ε)−<;∀!ςΘ!Γ93;∀4!Γ23;:∀,!≅∗%−!!
 
δΚΥΚ[!Ι∀,∀3;29!Τ∀(9%4,!!
!
ϑ∃0/(4∃/(#! #∃∋&! ∋,#%0:%,#∋/,! 3,! ∀>#∋/,! Σ%&%30>∃!∗%#∃/+/./4;!Φ3&! 3≅≅.∋%+! 3,+! 3.&/! 3./,4&∋+%! #∃%!
∗3∋,! 0%&%30>∃!∗%#∃/+&7! 3++∋#∋/,3.!∗%#∃/+&!Φ%0%! ∋+%,#∋−∋%+! #/! %Γ≅3,+!(≅/,! #∃%!+%&∋4,! −3>∋.∋#3#∋/,!
#//.Η∋#! ηΒ()2,&! Ε#ιΚ! ϑ∃%&%! 0%&%30>∃!∗%#∃/+&!Φ%0%! &%.%>#%+! −/0! #∃%∋0! >3≅3>∋#;! #/! &(≅≅/0#! +%∗/>03#∋>!
∋,,/:3#∋/,!#∃0/(4∃!3,!∋,>.(&∋:%!3≅≅0/3>∃Κ!!
!
Ε)−<;∀!ς[!+∀,)−.!Ε32)∗)(3()%.!φ)(!ϑ.(∀;:∀.()%.!Θ!!
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ϑ∃%!∗/)∋.%! &#(+∋/!Φ3&! ∋,∋#∋3..;! #%&#%+! #∃0/(4∃!9(0.+! #/! #0∋3.! #∃%! >/..3)/03#∋:%! +%&∋4,!≅0/>%&&!)%−/0%!
+%.∋:%0∋,4!3!&%0∋%&!/−!−/(0!Φ/0Η&∃/≅&Κ!ϑ∃%!>/..3)/03#∋:%!+%&∋4,!≅0/>%&&!Φ3&!&(≅≅/0#%+!);!#∃%!∗%#∃/+!
/−! =.Ρ%&∋()∗! 3,+! #∃%! 3++∋#∋/,3.! 0%&%30>∃! ∗%#∃/+&! /−! 9,.+.+Μ9(∗)7! −(∋280(∋8+(.∗! 3,+! ∋+.,ΜΓ.8,%(∗)!
Φ%0%! 3≅≅.∋%+! #/! +%∗/,&#03#%! #∃%! ∗/)∋.%! &#(+∋/! ∋,! 3>#∋/,Κ! ϑ∃%&%! ∗%#∃/+&! &(≅≅/0#%+! =.Ρ%&∋()∗!
#∃0/(4∃! #∃%! #%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4! ≅0/>%&&Κ! ϑ∃%! #%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4! #%>∃,∋1(%&! Φ%0%! 3!
>/∗)∋,3#∋/,! /−! +∋4∋#3.! 3,+! ≅∃;&∋>3.! ≅0/>%&&%&Κ! ϑ∃%! 3>#! /−! &∃30∋,4! Φ3&! %,>/(034%+! #∃0/(4∃/(#! #∃%!
+%&∋4,!3,+!≅0/+(>#∋/,!≅0/>%&&!#/!&(≅≅/0#!#∃%!%Γ>∃3,4%!/−!Η,/Φ.%+4%7!&Η∋..&!3,+!0%&/(0>%&Κ!ϑ∃0/(4∃!
#∃%!≅0/>%&&!/−!3>#∋/,!0%&%30>∃7!+∋−−%0%,#!3≅≅0/3>∃%&!Φ%0%!3≅≅.∋%+!#/!+%∗/,&#03#%!#∃%!∗/)∋.%!&#(+∋/!
∋,! 3>#∋/,! 3,+! #/! ≅0/:∋+%! 3,! 3.#%0,3#∋:%! Ο1(∋>ΗΜ−∋ΓΠ! &>%,30∋/! #/! −3&#! −3&∃∋/,! #∃0/(4∃! >/,&(∗%0!
≅30#∋>∋≅3#∋/,Κ! ∀&! 3! +%&∋4,! −3>∋.∋#3#/07! #∃%! 0%&%30>∃%0! #0∋3.%+! :30∋%+! #%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4!
#%>∃,∋1(%&!#/!+%:%./≅!3!&%0∋%&!/−!&%0:∋>%!/≅#∋/,&!#/!%,3).%!Ο>/..%>#∋:%!>/..%>#∋/,&Π!/−!+∋4∋#3..;!≅0∋,#%+!
&>30:%&! #/! %∗%04%Κ! ϑ∃0/(4∃/(#! #∃∋&! ≅0/>%&&7! &/>∋3.! ∗%+∋3! #//.&! Φ%0%! >/∗)∋,%+! #/! &∃30%! #∃%!
%Γ≅%0∋%,>%!3,+!%,>/(034%!−(0#∃%0!>/,&(∗%0!∋,#%03>#∋/,Κ!
!
ϑ∃%!+%&∋4,!0%&%30>∃%0!3+/≅#%+!3!−3>∋.∋#3#/0!0/.%!3,+!&(≅≅/0#%+!%3>∃!/−!#∃%!≅30#∋>∋≅3,#&!#/!>/,#0∋)(#%!
#/Φ30+&! %3>∃! +∋4∋#3.! #%Γ#∋.%! +%&∋4,! >/,>%≅#7! #/! %Γ≅./0%! ∋−! #∃%∋0! ∋,≅(#! Φ/(.+! ∋,−.(%,>%! 3! +%%≅%0!
3##3>∃∗%,#! #/! #∃%! >/∗≅.%#%! >/..%>#∋/,! /−! &>30:%&Κ! ϑ∃%! ∗%#∃/+&! /−! 82+.Ρ&+5∗.),895Μ! 3,+! 82+.!
%.=2Λ&∗+8+(.∗!Φ%0%!3≅≅.∋%+!3./,4&∋+%!3!≅30#∋>∋≅3,#!−%%+)3>Η!∗3#0∋Γ!#/!/)&%0:%!3,+!>3≅#(0%!+3#3!#/!
%:3.(3#%!≅30#∋>∋≅3#∋/,!3,+!#/!%:3.(3#%!#∃%!∋∗≅3>#!/−!#∃∋&!∋,#%0:%,#∋/,Κ!
!
δΚς!+∀,)−.!_!ϑ5Π∗∀5∀.(3()%.!!
!
ϑ∃∋&! ∋,#%0:%,#∋/,!+%&∋4,%+!3,+! #%&#%+!3!∗/)∋.%!+∋4∋#3.! #%Γ#∋.%!+%&∋4,! &#(+∋/! #/!≅0/:∋+%!3! &∗3..Μ&>3.%!
./>3.!+%&∋4,!3,+!≅0/+(>#∋/,!#//.Η∋#Κ! Ν#! ∋&!Φ/0#∃!3>Η,/Φ.%+4∋,4!#∃3#!#∃∋&!0%&%30>∃!≅0/40%&&%+!Φ∋#∃/(#!
3,;! −(,+∋,4Κ! ϑ∃%! 0%&%30>∃%0! ≅(0>∃3&%+! 3! &%>/,+! ∃3,+! +%&Η#/≅! ≅0∋,#%0! 3,+! (&%+! #∃%∋0! /Φ,! .3≅#/≅7!
∋?∃/,%!3,+!&>3,,%0Κ!ϑ∃%!≅30#∋>∋≅3,#&!Φ%0%!3.&/! ∋,:∋#%+!#/!)0∋,4!3./,4!#∃%∋0!/Φ,!+∋4∋#3.!+%:∋>%&Κ!ϑ∃%!
≅∃;&∋>3.! Φ/0Η&∃/≅! ∗3#%0∋3.&! /−! ≅3≅%07! >30+7! ∋,Η&! 3,+! −3)0∋>! Φ%0%! ./Φ! >/&#! ∗3#%0∋3.&! &/(0>%+! ∋,!
3+:3,>%! /−! #∃%! Φ/0Η&∃/≅! &%0∋%&Κ! ϑ∃%! )∋44%&#! >∃3..%,4%! #/! Φ/0Η&∃/≅! +%.∋:%0;! Φ3&! &/(0>∋,4! 3! −0%%!
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/−!&>30:%&Κ!
Χ! ! Γ! Ζ%,!Ρ! ∴∗3..!+∋4∋#3.!
#%Γ#∋.%!≅0∋,#!
(&∋,4!3!?/ΖΨ!
≅0∋,#%0!
Α! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
∆! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
α! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
]! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
β! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ε! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
χ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΧΒ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΧΧ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΧΑ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χ∆! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χα! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χ]! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χβ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χε! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Χχ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΑΒ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΑΧ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
ΑΑ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
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Μ%;6,9%Π!+∀(3)∗,! Μ%;6,9%Π!+∀,2;)Π()%.! Η3;()2)Π3
.(!
Τ! Ε! ∴∀.!
!
∆<(2%5∀!
Α∆! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Α! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Αα! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Α]! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Αβ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Αε! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
Αχ! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
∆Β! ! Γ! Ζ%,!Ρ! ∴3∗%!3&!3)/:%!
&∆&ΑΒ! β! Χ! ]! ! κΧ!>/..%>#∋:%!
>/..%>#∋/,!/−!Γ!
&>30:%&!
!
κ]!)%&≅/Η%!
&>30:%&!
!
κΧ!+∋4∋#3.!
%,4∋,%%0%+!≅0∋,#!
>/..%>#∋/,!−/0!
&>30:%&!Φ∋#∃!Γα!
+∋4∋#3.!#%Γ#∋.%!
≅0∋,#&!
!
κ∆Β!+∋4∋#3.!
#%Γ#∋.%!≅0∋,#!
>/,>%≅#&!−/0!
&>30:%&!
!
!!
Ε)−<;∀!ς[!+∀,)−.!ϑ.(∀;:∀.()%.!&38∗∀!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
Ε)−<;∀!ςς!Η)∗%(!Μ%;6,9%Π!Π;%(%(ΝΠ∀!4)−)(3∗!(∀∋()∗∀!4∀,)−.,!
!
ϑ∃%!∋,#%0:%,#∋/,!Φ3&!#0∋3.%+!#∃0/(4∃!3!≅∋./#!Φ/0Η&∃/≅7!#∃%!∗3#%0∋3.&!(&%+!30%!∋..(&#03#%+!Φ∋#∃∋,!Β()2,&!
Ε∆!Φ∃∋>∃!&(≅≅/0#%+!#∃%!+%&∋4,!/−!≅0/#/#;≅%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,&!η&%%!−∋4(0%!αα!3)/:%ιΚ!ϑ∃%&%!Φ%0%!
+%&∋4,%+!);! 3! &3∗≅.%! 40/(≅!/−! #∃0%%! −3&#! −3&∃∋/,! >/,&(∗%0&!Φ∃/! >/(.+! ! )%!+%−∋,%+!3&!Ζ%,!ΡΚ! ϑ∃%!
0%&%30>∃%0!#0∋3.%+!3,+!#%&#%+!3!03,4%!/−!+∋4∋#3.! #//.&!3,+!0%:∋%Φ%+!%Γ∋&#∋,4!3≅≅Π&! ∋,!3+:3,>%Κ!6∋4∋#3.!
#%Γ#∋.%! +%&∋4,&! 30%! #03+∋#∋/,3..;! +%:%./≅%+! (&∋,4!∀+/)%! &/−#Φ30%! ≅3>Η34%&! )(#! #∃%&%! 30%! %Γ≅%,&∋:%!
3,+! #∃%;!0%1(∋0%!%Γ≅%0#!&(≅≅/0#!3,+!3+:3,>%! #03∋,∋,4! ∋,!∗3Η∋,4Κ!ϑ/!&(≅≅/0#!+%∗/>03#∋>! ∋,,/:3#∋/,!
3,+! 3,! ∋,>.(&∋:%! 3≅≅0/3>∃7! 3! ∗/0%! 3−−/0+3).%! 3,+! 3>>%&&∋).%! &/.(#∋/,! Φ3&! 0%1(∋0%+Κ! ϑ∃%! 0%&%30>∃!
0%:∋%Φ%+! #∃%! ∗30Η%#≅.3>%! −/0! 3≅≅Π&! #∃3#! %,3).%+! #∃%! (&%0! #/! %+∋#! >/./(07! &>3.%7! >/∗≅/&∋#∋/,! 3,+!
(.#∋∗3#%.;!4%,%03#%!≅3##%0,!3,+!≅0∋,#Κ!ϑ∃/&%!&%.%>#%+!Φ%0%!#0∋3.%+!3,+!0%:∋%Φ%+Κ!8∃∋.%!3!.304%!03,4%!
/−!3≅≅Π&!+%:%./≅%+!−/0!+∋4∋#3.!≅∃/#/403≅∃;!&(≅≅/0#%+!>/./(07!&>3.%!3,+!>/∗≅/&∋#∋/,3.!%+∋#∋,47!#∃%0%!
Φ3&!3!.∋∗∋#%+!&%.%>#∋/,!3:3∋.3).%!#/!&(≅≅/0#!≅3##%0,!3,+!≅0∋,#!+%:%./≅∗%,#Κ!!
!
∀! +∋4∋#3.! ∗//+! )/30+! Φ3&! ≅0%≅30%+! ∋,! 3+:3,>%! /−! #∃%! ≅∋./#! #/! ≅0/:∋+%! ∋,&≅∋03#∋/,Κ! ϑ∃%! ≅∋./#! Φ3&!
+%.∋:%0%+!#∃0/(4∃!3!∆Β!∗∋,(#%!Φ/0Η&∃/≅!+%∗/,&#03#∋/,7!+∋:∋+%+! ∋,#/!#∃0%%!ΧΒ!∗∋,(#%!&%>#∋/,&µ!>/Μ
+%&∋4,∋,47!>/Μ≅0/+(>#∋/,!3,+!−%%+)3>ΗΚ!
!
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)/30+!(&∋,4! #∃%! ∋?∃/,%!≅0/:∋+%+Κ!ϑ∃%;! #∃%,!%+∋#%+! #∃%∋0!+∋4∋#3.! ∋∗34%&!(&∋,4!∆!≅0%Μ∋,&#3..%+!3≅≅Π&! Μ!
Υ3.%∋+/&>/≅%7!2/./(0<ΨϕΤΣ∴!3,+!?3##%0,!ϑ//.!η.∋&#%+!Φ∋#∃∋,!#∃%!/,.∋,%!∗3#%0∋3.&!&%>#∋/,!/−!−∋4(0%!α∆!
3)/:%ιΚ!∀,;!+∋4∋#3.! ∋∗34%!>/(.+!)%!∗3,∋≅(.3#%+!#/!4%,%03#%!≅3##%0,&!3,+!−(0#∃%0!3+3≅#%+!#/!3+_(&#!
>/./(07!&>3.%!3,+!>/∗≅/&∋#∋/,Κ!
!
δΚςΚΛ! β8χ! Η3;(! Θ/! Η;).().−!+)−)(3∗! &∀∋()∗∀,! ϖ! −0/∗! #∃%! ≅//.! /−! +∋4∋#3.! #%Γ#∋.%! ≅3##%0,&! 3,+! ≅0∋,#&7! #∃%!
≅30#∋>∋≅3,#&!>/..%>#∋:%.;!&%.%>#%+!3!−∋,3.!+∋4∋#3.!#%Γ#∋.%!+%&∋4,Κ!ϑ∃%&%!Φ%0%!#∃%,!0%Μ&>3.%+!);!#∃%!+%&∋4,!
−3>∋.∋#3#/0!#/!+%∗/,&#03#%!#∃%!+∋4∋#3.!#%Γ#∋.%!≅0∋,#∋,4!≅0/>%&&Κ!ϑ∃%0%!Φ%0%!.∋∗∋#3#∋/,&7!3&!#%>∃,∋>3..;!#∃%!
Φ∋+#∃!>/(.+!,/#!%Γ>%%+!ΑΒ>∗!)(#!#∃%!.%,4#∃!>/(.+!:30;Κ!ϑ∃%!&∋.Η!−3)0∋>!Φ3&!#0%3#%+!3,+!3##3>∃%+!#/!3!
)3>Η∋,4!≅3≅%0!∋,!3+:3,>%!/−!#∃%!≅∋./#Κ!ϑ∃∋&!Φ3&!−%+!+∋0%>#.;!#∃0/(4∃!#∃%!≅0∋,#%0!#/!≅0/+(>%!3!+∋4∋#3..;!
≅0∋,#%+!.%,4#∃!−/0!#∃%!&>30−Κ!
!
Η3;(! [/! Ε∀∀48326! %.! Τ%8)∗∀! Γ(<4)%! Μ! (&∋,4! 3! −%%+)3>Η! ∗3#0∋Γ7! #∃%! +%&∋4,! −3>∋.∋#3#/0! >3≅#(0%+!
−%%+)3>ΗΚ! ϑ∃%! ≅30#∋>∋≅3,#&! &∃30%+! #∃%∋0! 0%−.%>#∋/,&! (≅/,! #∃%∋0! %Γ≅%0∋%,>%! /−! #∃%! Ο∴∃30%+! ∴>30:%&Π!
∋,#%0:%,#∋/,Κ!
!
δΚςΚΘ!ϑ(∀;3()%.!Λ/!∃%#+∀,)−.!Μ%;6,9%Π!()(∗∀4!ϕΤ36∀!ε%<;!Τ3;6γ!
!
ϑ∃%!−∋0&#!Φ/0Η&∃/≅!Φ3&!−3>∋.∋#3#%+!#/!&(≅≅/0#!3!40/(≅!/−!%∋4∃#!≅30#∋>∋≅3,#&Κ!ϑ∃%;!>/(.+!)%!+%−∋,%+!3&!
−3&#!−3&∃∋/,!>/,&(∗%0&7!)(#!#∃%;!Φ%0%!3.&/!#%Γ#∋.%!+%&∋4,!&#(+%,#&!3,+!0%>%,#!403+(3#%&!−0/∗!2∃%.&%3!
2/..%4%!/−!∀0#!3,+!6%&∋4,7!</,+/,Κ!ϑ∃%!Φ/0Η&∃/≅!Φ3&!&#34%+!/:%0!#Φ/!∃/(0&!3,+!3≅≅.∋%+!#∃%!∗%#∃/+!
/−!=.Ρ%&∋()∗! #/!≅0/+(>%!3!>/..%>#∋:%!>/..%>#∋/,!/−!+∋4∋#3.! #%Γ#∋.%!≅0∋,#&Κ!8∃∋.%! #∃%!+%&∋4,!≅0/>%&&!3,+!
#%>∃,∋1(%&! Φ%0%! %&#3).∋&∃%+! ∋,! 3+:3,>%7! #∃%! ≅30#∋>∋≅3,#&! +%−∋,%+! #∃%∋0! /Φ,! #∃%∗%! Φ∋#∃∋,! #∃%!
Φ/0Η&∃/≅! −/0! #∃%! >/..%>#∋/,! #∋#.%+! ΟΞ∋Γ! 3,+! Ξ3#>∃ΚΠ! ϑ∃%! Φ/0Η&∃/≅! )%43,! Φ∋#∃! 3! #%,Μ∗∋,(#%!
+%∗/,&#03#∋/,!/−!#∃%!∗/)∋.%!&#(+∋/!∋,!3>#∋/,Κ!
!
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!
δΚςΚΘ!β3χ!Η3;(!Λ/!&∀∋()∗∀!+∀,)−.!Τ36).−!Μ!#∃%!≅30#∋>∋≅3,#&!Φ%0%!+∋:∋+%+!∋,#/!#Φ/!40/(≅&Κ!ϑ∃%!−∋0&#!#3&Η!
−/0!#∃%!40/(≅&!−/>(&%+!/,!+%:%./≅∋,4!∋,&≅∋03#∋/,Κ!!?30#∋>∋≅3,#&!&/(0>%+!+∋4∋#3.!∋∗34%0;!3,+!≅0/+(>%+!
3!∗//+! )/30+! #∋#.%+! ΟΞ∋Γ! 3,+!Ξ3#>∃ΠΚ! ϑ∃%! >/,#%,#!Φ3&! %Γ≅3,+%+! (≅/,! #∃0/(4∃! 3! ≅∃;&∋>3.!∗3Η∋,4!
≅0/>%&&!3≅≅.;∋,4!#∃%!#%>∃,∋1(%!/−!∗30Η!∗3Η∋,4!(&∋,4!./ΦΜ−∋+%.∋#;!∗3#%0∋3.&!&(>∃!3&!≅3∋,#7!≅3&#%.&7!∋,Η!
3,+! 3! &%.%>#∋/,! /−! ≅3≅%0! η#∃%! Φ/0Η&∃/≅! ∋&! ∋..(&#03#%+! Φ∋#∃∋,! Β()2,&! ΕΟΗΚ! ϑ/! &(≅≅/0#! #∃%! =.Ρ%&∋()∗!
≅0/>%&&!%3>∃!≅30#∋>∋≅3,#!0/#3#%+!Φ∋#∃∋,!#∃%∋0!Φ/0Η&#3#∋/,&!#/!+%:%./≅!3!&%0∋%&!/−!&∃30%+!∋,#%03>#∋/,&!
Φ∋#∃∋,!#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&Κ!ϑ∃∋&!Φ3&!∋,#%,#∋/,3..;!+∋&0(≅#%+!3&!#∃%!+%&∋4,!−3>∋.∋#3#/0!
∋,&#0(>#%+!#∃%!40/(≅&!#/!0/#3#%!Φ/0Η&#3#∋/,&Κ!ϑ∃%!−∋,3.!≅3##%0,&!3,+!≅0∋,#&!Φ%0%!3##3>∃%+!#/!#∃%!Φ3..!
Φ∃∋>∃! ≅0/:∋+%+! 3,! ∋,#%03>#∋:%! Φ/0Η&≅3>%! #/! >(03#%! 3,+! 0%−∋,%! +%&∋4,! >/,>%≅#&Κ! ϑ∃∋&! ∋,#%03>#∋:%!
Φ/0Η&≅3>%! Φ3&! .3#%0! +%−∋,%+! 3&! #∃%! Ο=.∗=&9+! Τ800Ας! 3,! %Γ≅./03#/0;! ∗%#∃/+! #/! &(≅≅/0#! 0%&%30>∃!
+/>(∗%,#3#∋/,!3,+!&(≅≅/0#!≅30#∋>∋≅3#∋/,!);!≅0/:∋+∋,4!3!≅.3#−/0∗!#/!+/>(∗%,#7!%+∋#!3,+!0%−∋,%!Φ/0Η!
>/..3)/03#∋:%.;Κ!ϑ∃%!+%&∋4,!Φ/0Η!4%,%03#%+!Φ3&!≅∃/#/403≅∃%+!#/!≅0/:∋+%!∗3#%0∋3.! −/0! #∃%! −/../Φ∋,4!
&#34%!/−!#∃%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!≅0/>%&&Κ!!
!
δΚςΚΘ!β8χ!Η3;(!Θ/!+)−)(3∗!&∀∋()∗∀!+∀,)−.!Μ!#∃%!&%>/,+!≅30#!/−!#∃%!Φ/0Η&∃/≅!(#3.∋&%+!#∃%!∗/)∋.%!&#(+∋/Κ!
ϑ∃%!3≅≅Π&!Φ%0%!≅0%∋,&#3..%+!/,!3,!∋?∃/,%!3,+!∋?3+!#/!%,3).%!≅30#∋>∋≅3,#&!#/!>/..%>#∋:%.;!+∋4∋#∋&%!#∃%∋0!
#%Γ#∋.%!+%&∋4,!>/,>%≅#&Κ!ϑ∃∋&!≅0/>%&&!Φ3&!>/..3)/03#∋:%!3,+!#∃%!∗%#∃/+!/−!>/Μ+%&∋4,!Φ3&!3≅≅.∋%+!#/!
+%:%./≅! 3! &∗3..! >/..%>#∋:%! >/..%>#∋/,! /−! &∋Γ! &>30:%&Κ! 6(%! #/! #∋∗%! >/,&#03∋,#&! ∋#! Φ3&! ,/#! ≅/&&∋).%! #/!
≅∃;&∋>3..;! ≅0∋,#! #∃%! >/∗≅.%#%! >/..%>#∋/,!Φ∋#∃∋,! #∃%!Φ/0Η&∃/≅!)(#!/,%! &>30−!Φ3&!≅0/+(>%+! −0/∗! #∃%!
−∋,3.!>/..%>#∋/,!(&∋,4!#∃%!+%&Η#/≅!≅0∋,#%0Κ!ϑ∃%!0%∗3∋,∋,4!&>30:%&!Φ%0%!≅0∋,#%+!)%;/,+!#∃%!Φ/0Η&∃/≅7!
3,+!#∃3#!Φ3&!−/../Φ%+!);!3,!∋,−/0∗3.!43#∃%0∋,4!#/!&∃/Φ>3&%7!&∃30%!3,+!>%.%)03#%!#∃%!Ο>/..3)/03#∋:%!
+%&∋4,!>/..%>#∋/,ΠΚ!!
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!
ϑ∃∋&!Φ/0Η&∃/≅!3≅≅0/3>∃!+∋−−%0%+!−0/∗!#∃%!≅0%:∋/(&Κ!ϑ/!%Γ≅./0%!∋−!#∃%!∗%#∃/+!/−!=.Ρ%&∋()∗!>/(.+!)%!
3≅≅.∋%+7! #/! %,3).%! &∋Γ! ∋,+∋:∋+(3.&! #/! >0%3#%! #∃%∋0! /Φ,! +∋4∋#3.! #%Γ#∋.%! ≅0∋,#! #∃0/(4∃! 3! ≅0/>%&&! /−!
>/..3)/03#∋/,Κ! ϑ∃∋&!Φ/0Η&∃/≅! 3.&/! %Γ≅./0%+! −(0#∃%0! /≅≅/0#(,∋#∋%&! −/0! #∃%! ≅/#%,#∋3.! /−! ∋∗≅.%∗%,#∋,4!
#∃%!∗/)∋.%! &#(+∋/! #/! /0>∃%&#03#%! /≅≅/0#(,∋#∋%&! −/0! −3&#! −3&∃∋/,! >/,&(∗%0&! #/! %,434%!Φ∋#∃! )%&≅/Η%!
&%0:∋>%&!Φ∋#∃!#∃%∋0!≅%%0&Κ!ϑ∃%!+%&∋4,!−3>∋.∋#3#/0!>(03#%+!3!+∋4∋#3.!3,+!∗3#%0∋3.!Φ/0Η&#3#∋/,!Φ∋#∃∋,!#∃%!
Φ/0Η&∃/≅!&≅3>%!#/!&(≅≅/0#!%3>∃!≅30#∋>∋≅3,#Π&!≅%0&/,3.!#03,&∋#∋/,!#∃0/(4∃!#∃%!#%Γ#∋.%!+%&∋4,!≅0/>%&&Κ!
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!
ϑ03+∋#∋/,3..;7! Φ∋#∃∋,! −3&∃∋/,! /0! #%Γ#∋.%&! +∋&>∋≅.∋,%&7! =.Ρ%&∋()∗! ∋&! +%−∋,%+! 3&! 3! >/..3)/03#∋:%! ≅0/>%&&!
)%#Φ%%,!≅0/−%&&∋/,3.!+%&∋4,!≅03>#∋#∋/,%0&Κ!∴/∗%!304(%7!#∃3#!=.Ρ%&∋()∗!∋&!3!∗%#∃/+7!Φ∃∋>∃!∋,:/.:%&!3#!
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.%3&#!/,%!≅0/−%&&∋/,3.!+%&∋4,%0!Φ/0Η∋,4!∋,!>/..3)/03#∋/,!Φ∋#∃!.3;≅%0&/,&!η∴3,+%0&7!ΑΒΒειΚ!ϑ∃%!+%&∋4,!
−3>∋.∋#3#/0!)%>3∗%!3!>3#3.;&#!#∃0/(4∃!+%∗/,&#03#∋,4!#∃%!∗/)∋.%!&#(+∋/!3,+!#//.Η∋#7!3,+!&(&#3∋,%+!#∃%!
−./Φ!Φ∋#∃∋,!#∃%!Φ/0Η&∃/≅&µ!)(#!+∋+!,/#!≅.3;!3!+∋0%>#!0/.%!Φ∋#∃∋,!#∃%!>/Μ+%&∋4,!≅0/>%&&Κ!ϑ∃∋&!0%&%30>∃!
≅0/:∋+%&!3!−(0#∃%0!≅/&∋#∋/,!);!304(∋,4!#∃3#!);!>(.#∋:3#∋,4!3!∗∋,+&%#!#/Φ30+&!&∃30∋,47!∋#!≅0/:∋+%&!3!,%Φ!
3≅≅0/3>∃!#/!%Γ>∃3,4%!∗3#%0∋3.!Η,/Φ.%+4%7!&Η∋..&!3,+!#%>∃,∋1(%&!#/!&(≅≅/0#!#∃%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,!
3,+!∗3Η∋,4!≅0/>%&&Κ!∀&!#∃%!Φ/0Η&∃/≅!&%0∋%&!%:/.:%+!3,+!#∃%!#//.&!)%>/∗%!∗/0%!%−−%>#∋:%7!−3>∋.∋#3#∋/,!
)%>3∗%!.%&&!+∋0%>#Κ!
!
ϑ∃%! +%&∋4,! ∗%#∃/+&! /−! 0.ΡΒ(%&0(+Μ! 9,.+.+Μ9(∗)ς! ∋+.,ΜΓ.8,%(∗)! 3,+! −(∋280(∋8+(.∗! %−−%>#∋:%.;!
>/∗∗(,∋>3#%+!3,+!+/>(∗%,#%+! #∃%! ∋,#%0:%,#∋/,Κ!ϑ∃%!34%,>;!Φ∋#∃∋,! #∃∋&! ∋,#%0:%,#∋/,!/−−%0&!3!,%Φ!
/(#.//Η7! #/! ≅0/≅/&%! %Γ≅3,+∋,4! #∃%! +%−∋,∋#∋/,! /−! =.Ρ%&∋()∗! ∋,#/! #∃%! ≅03>#∋>%! /−! >/,&(∗%0&! Φ/0Η∋,4!
#/4%#∃%0Κ!ϑ∃∋&!∗%#∃/+!&(≅≅/0#%+!)0/3+%0!≅30#∋>∋≅3#∋/,!)%;/,+!#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&7!
#/! %,>/(034%! −3&#! −3&∃∋/,! >/,&(∗%0&! #/! 1(%&#∋/,! #∃%∋0! /Φ,! >/,&(∗≅#∋/,Κ! ϑ∃%! −%%+)3>Η! ∗3#0∋Γ!
+/>(∗%,#%+! %3>∃! ≅30#∋>∋≅3,#Π&! %,434%∗%,#! Φ∋#∃∋,! #∃%! Φ/0Η&∃/≅&! 3,+! ∃/Φ! #∃%;! %.∋>∋#%+! −(0#∃%0!
1(%&#∋/,&! 3)/(#! /Φ,%0&∃∋≅! 3,+! 430∗%,#! (&%Κ! ! ϑ∃%!∗%#∃/+! /−!82+.Ρ%.=2Λ&∗+8+(.∗! Φ3&! 3≅≅.∋%+! );!
≅/&∋#∋/,∋,4! +∋&≅/&3).%! >3∗%03&! /,! Φ/0Η&#3#∋/,&Κ! ϑ∃∋&! Φ3&! %Γ≅3,+%+! (≅/,! #∃0/(4∃! &/>∋3.! ∗%+∋3!
∋,#%03>#∋/,Κ!ϑ∃0/(4∃! &∃30∋,4! #∃%∋0!%Γ≅%0∋%,>%!/,.∋,%7! #∃%!≅30#∋>∋≅3,#&! &∃30%+! −(0#∃%0! 0%−.%>#∋/,Κ!ϑ∃%!
∋,#%03>#∋:%! ∗30Η%#! &#3..! &(>>%&&−(..;! +%∗/,&#03#%+! #∃%! ∗/)∋.%! &#(+∋/! 3,+! >3#3.;&%+! −(0#∃%0!
≅30#∋>∋≅3#∋/,!);!%,3).∋,4!3!≅().∋>!3(+∋%,>%! #/!%Γ≅%0∋%,>%! #∃%!∗/)∋.%! &#(+∋/Κ!ϑ∃%!%Γ≅./03#/0;! +Τ&&+!
+8)!∗%#∃/+!Φ3&!,/#!&(>>%&&−(..;!3+/≅#%+!Φ∋#∃∋,!#∃%!(∗+&,8=+(−&!Λ8,>&+!∋+800Κ!Λ(#!#∃∋&!∃3&!≅/#%,#∋3.!#/!
)%! ∋∗≅.%∗%,#%+! #/! ∗/,∋#/0! >/..3)/03#∋:%! >/,&(∗≅#∋/,! )%#Φ%%,! ≅30#∋>∋≅3,#&7! ≅/&#! +%&∋4,! 3,+!
≅0/+(>#∋/,Κ!!
!
ϑ∃%!+%&∋4,!−3>∋.∋#3#/0!>0∋#∋>3..;!0%−∋,%+!3,+!0%−.%>#%+!(≅/,!%3>∃!∋#%03#∋/,!/−!#∃%!∋,#%0:%,#∋/,!#∃0/(4∃!
#∃%!∗%#∃/+!/−!82+.Ρ&+5∗.),895Μ∀!ϑ∃%!∗%3,&!/−!+/>(∗%,#3#∋/,!3,+!+3#3!43#∃%0∋,4!>/(.+!∃3:%!)%%,!
∋∗≅0/:%+!);!3≅≅.;∋,4!−/0!−(,+∋,4!/0!)30#%0∋,4!0%&/(0>%&!#/!0%>0(∋#!3!≅0/−%&&∋/,3.!≅∃/#/403≅∃%0Κ!ϑ∃%!
+∋4∋#3.!∋∗34%0;!)%>3∗%!:3.(3).%!3∋+&!#/!&#/0;)/30+!%3>∃!&#34%!/−!#∃%!Φ/0Η&∃/≅!3,+!Φ%0%!0%−%0%,>%+!
Φ∃%,! 0%−.%>#∋,4Κ! ϑ∃∋&! :∋&(3.! +3#3! ∋&! /,%! /−! #∃%! ∗/&#! :3.(3).%! /(#≅(#&! 3,+! #∃%! 1(3.∋#;! /−! #∃%!
+/>(∗%,#%+! +3#3! ∋,−.(%,>%&! #∃%! /)&%0:%0Π&! ≅%0>%≅#∋/,Κ! Ν−! #∃%! +3#3! ∋&! /−! 3! ≅//0! 1(3.∋#;! ∋#! −3∋.&! #/!
+%∗/,&#03#%! #∃%! ∃∋4∃.∋4∃#&! /0! &(>>%&&! /−! #∃%! Φ/0Η&∃/≅! #/! 3! )0/3+%0! 3(+∋%,>%Κ! ϑ∃%! ≅30#∋>∋≅3,#&!
%∗)/+;! #∃%!%Γ≅%0∋%,>%7!Φ∃∋>∃! ∋&! >/∗≅.%Γ7! #/!30#∋>(.3#%Κ!ϑ∃%!/:%03..! ∋∗≅3>#!Φ∋#∃∋,! &#∋..! ∋∗34%&7!3,+!
≅/&&∋).%! −∋.∗%+! &/(,+! )∋#%&! >/(.+! ≅0%&%,#! 3,! 3,∋∗3#%+! 3>>/(,#! /−! 34%,>;! Φ∋#∃∋,! #∃%! −(#(0%!
Φ/0Η&∃/≅&Κ!
!
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δΚςΚ]!∆<(2%5∀,!!
!
ϑ∃∋&! ∋,#%0:%,#∋/,!+%:%./≅%+!3,!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&!#/!&(≅≅/0#!#∃%!=.Ρ%&∋()∗!
3,+! ≅0/+(>#∋/,! /−! #%Γ#∋.%&! (&∋,4! 3! Λ.Γ(0&! %()(+80! +&/+(0&! %&∋()∗! ∋+2%(.Κ! ϑ∃0/(4∃! ≅30#∋>∋≅3#∋/,!
>/,&(∗%0&! >/(.+! %Γ≅./0%! 3,! 3.#%0,3#∋:%! ∗%3,&! /−! /)#3∋,∋,4! ∗3#%0∋3.! 4//+&Κ! ϑ∃0/(4∃/(#! #∃∋&!
∋,#%0:%,#∋/,!3!)./4!Φ3&!(&%+!#/!≅0/:∋+%!3!&∃30%+!&≅3>%!−/0!≅30#∋>∋≅3,#&!#/!∋,#%03>#!Φ∋#∃!/,%!3,/#∃%0!
)%;/,+!−3>∋.∋#3#%+!=.Ρ%&∋()∗!Τ.,>∋5.9∋Κ!!
!
ϑ∃%!≅∃;&∋>3.!/(#>/∗%&!/−!#∃∋&!∋,#%0:%,#∋/,!∋,>.(+%+!#∃%!#∃0%%!>/..%>#∋:%!>/..%>#∋/,&!/−!+∋4∋#3.!#%Γ#∋.%&Κ!!
!
ΧΚ 2/..%>#∋:%!2/..%>#∋/,!Χδ!Ξ3Η%!Ρ/(0!Ξ30Η!Μ!≅0/+(>%+!−/(0!&>30:%&7!Φ∃∋>∃!Φ%0%!>/Μ/Φ,%+!);!#∃%!
/0∋4∋,3.!40/(≅Κ!!
!
ΑΚ 2/..%>#∋:%!2/..%>#∋/,!Αδ!Λ%!Λ%&≅/Η%!ϖ!≅0/+(>%+!&∋Γ!&>30:%&7!Φ∃∋>∃!≅0/:∋+%+!3!−∋,∋&∃%+!&>30−!−/0!
%3>∃!≅30#∋>∋≅3,#Κ!!
!
∆Κ 2/..%>#∋:%! 2/..%>#∋/,! ∆δ! Ξ∋Γ! 3,+! Ξ3#>∃! Μ! ≅0/+(>%+! −∋:%! +∋4∋#3.! #%Γ#∋.%&! %,4∋,%%0%+! Φ∋#∃∋,! 3!
.304%0!≅∋%>%!/−!>./#∃Κ!ϑ∃∋&!Φ3&!≅0∋,#%+!#/!&∃/Φ>3&%!3,+!+%∗/,&#03#%!#∃%!>/,>%≅#!)(#!+∋+!,/#!
≅0/:∋+%!3!−∋,3.!/(#>/∗%!−/0!#∃%!/0∋4∋,3.!≅30#∋>∋≅3,#&Κ!!
!
Κ 2/..%>#∋:%! 2/..%>#∋/,! δ! ∴∃30%+! ∴>30:%&! ∴∃/Φ>3&%! Μ! %Γ∃∋)∋#%+! 3#! Ο=(#(0%! Τ:%0;#∃∋,4Π! 6∋4∋#3.!
=%&#∋:3.! ηΑΒΧΧιΚ!ϑ∃0/(4∃!3,! ∋,#%03>#∋:%!∗30Η%#! &#3..!3!≅().∋>!3(+∋%,>%!>/(.+!>/Μ>0%3#%! #∃%∋0!
/Φ,!+∋4∋#3.!#%Γ#∋.%!+%&∋4,7!3,+!Φ∋#∃∋,!#∃∋&!%Γ∃∋)∋#∋/,!]Β!+∋4∋#3.!#%Γ#∋.%!≅0∋,#&!Φ%0%!≅0/+(>%+Κ!
!
ϑ∃%!#3Η%!3Φ3;!−/0!%3>∃!≅30#∋>∋≅3,#!Φ3&µ!
ΧΚ Φ∀1!Γ6)∗∗,! ϖ! #∃0/(4∃!≅30#∋>∋≅3#∋,4!Φ∋#∃∋,! #%Γ#∋.%! +%&∋4,! 3,+!∗3Η∋,4! ≅0/>%&&%&! #∃%!Φ/0Η&∃/≅!
≅30#∋>∋≅3,#&! 3>1(∋0%+! &Η∋..&! #/! +%:%./≅! 3,+! >0%3#%!∗//+! )/30+&7! 3,+! Η,/Φ.%+4%! /−! #%Γ#∋.%!
+%&∋4,!∗3Η∋,4!≅0/>%&&%&!#/!%,3).%!#∃%∗!#/!+%&∋4,!≅0∋,#&!−/0!#∃%∋0!/Φ,!+%&∋4,!+∋4∋#3.!#%Γ#∋.%&Κ!
ϑ∃%;!3.&/!43∋,%+! #∃%!,%>%&&30;! &Η∋..Μ&%#! #/!3&&%∗).%! #∃%∋0!/Φ,!∗/)∋.%! &#(+∋/!3,+!>/,#∋,(%!
#∃%!∗3Η∋,4!)%;/,+!3!−3>∋.∋#3#%+!Φ/0Η&∃/≅Κ!
!
ΑΚ Α.! Α∗(∀;.3():∀! Ε3,9)%.! Χ∋Π∀;)∀.2∀! ϖ! Ο∴∃30%+! ∴>30:%&Π! ≅0/:∋+%+! 3,! 3.#%0,3#∋:%! −3&∃∋/,!
%Γ≅%0∋%,>%!#∃3#!≅0/∗/#%+!&∃30∋,4!3,+!%,3).%+!>/..3)/03#∋/,!#∃0/(4∃!#∃%!%Γ>∃3,4%!/−!&Η∋..&Κ!
ϑ∃%!∗/)∋.%! &#(+∋/! ≅0/:∋+%+! 3! ,%Φ! +%&∋4,! &≅3>%! 3,+! &/>∋3.! &%##∋,4! −/0! Ζ%,! Ρ! −3&#! −3&∃∋/,!
>/,&(∗%0&! #/! %Γ≅%0∋%,>%! −3&∃∋/,! +∋−−%0%,#.;! #∃0/(4∃! ≅30#∋>∋≅3#∋/,! 3&! /≅≅/&%+! #/! ≅3&&∋:%!
>/,&(∗≅#∋/,Κ!
!
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∆Κ +)−)(3∗!&∀∋()∗∀!+∀,)−.,!3.4!Γ23;:∀,! Μ! #∃%!∗/)∋.%!+∋4∋#3.! #%Γ#∋.%!+%&∋4,!&#(+∋/!≅0/:∋+%+!3!&∗3..!
&>3.%!./>3.!≅0/+(>#∋/,!(,∋#Κ!8∃∋.%!#∃∋&!∋&!∋,!)%#3!−/0∗!3,+!0%1(∋0%+!#%>∃,∋>3.!&(≅≅/0#!η∋#!+/%&!
,/#! ≅0/:∋+%! ≅0/−%&&∋/,3.! ≅0/+(>#∋/,! 1(3.∋#;ι! #∃%! −∋,∋&∃%+! &>30:%&! #∃3#! Φ%0%! ≅0/+(>%+!
≅0/:∋+%+! &(0≅0∋&∋,4.;! 4//+! 0%&(.#&Κ! ϑ∃∋&! >/(.+! #03,&∋#∋/,! ∋,#/! #∃%! (&%! ≅∃3&%! /−! #∃%! ≅0/+(>#!
.∋−%>;>.%Κ!
!
ϑ∃%!%30.;!&#34%!−∋,+∋,4&!/−!#∃∋&!&%>/,+!#%Γ#∋.%!+%&∋4,!∋,#%0:%,#∋/,!Φ%0%!Φ0∋##%,!∋,#/!3!≅3≅%0!#∋#.%+!ΟΤΜ
2/Μϑ%Γ#∋.%! 6%&∋4,δ! 2/,&#0(>#∋,4! 3! 2/∗∗(,∋#;! /−! ?03>#∋>%! −/0! 6%&∋4,! Τ+(>3#∋/,Π! +/>(∗%,#%+!Φ∋#∃∋,!
:99&∗%(/!1!≅2Γ0(∋5&%!≅89&,∋Κ!ϑ∃∋&!Φ3&!≅0%&%,#%+!3#!#∃%!Τ(0/≅%3,!∀>3+%∗;!/−!6%&∋4,!ηΤ∀6ι!ΑΒΧΧ!3,+!
3Φ30+%+!#∃%!Λ03,>/!∀Φ30+!−/0!#∃%!)%&#!≅3≅%0!3,+!≅0%&%,#3#∋/,Κ!∀&!3!0%&(.#7!3,!%Γ#%,+%+!:%0&∋/,!/−!
#∃∋&!≅3≅%0!Φ3&!≅().∋&∃%+!Φ∋#∃∋,!#∃%!6%&∋4,!Ω/(0,3.!ηΑΒΧΑιΚ!
 
 
δΚδ!Χ:3∗<3()%.!!
δΚδΚΛ!Ι∀=∗∀2()%.!%.!Ε32)∗)(3()%.!!
!
ϑ∃0/(4∃! #∃%! 0%&%30>∃%0&! >/,#∋,(%+! 0/.%! /−! +%&∋4,! −3>∋.∋#3#/07! #∃%! &%>/,+! +&/+(0&! %&∋()∗! (∗+&,−&∗+(.∗!
%∗%04%+Κ! ϑ∃∋&! >∃3≅#%0! −(0#∃%0! %Γ≅3,+&! (≅/,! #∃%! &(&#3∋,3).%! +%&∋4,! &#03#%4;! /−! +%&∋4,! 3>#∋:∋&∗!
>/∗)∋,%+!Φ∋#∃!Ο+%∗/>03#∋>!∋,,/:3#∋/,Π!η:/,!Ε∋≅≅%.7!ΑΒΒει!3,+!Ο>/..3)/03#∋:%!>/,&(∗≅#∋/,Π!ηΛ/#&∗3,!
3,+! Σ/4%0&7! ΑΒΧΧι! #∃0/(4∃! #∃%! ∗%#∃/+! /−! =.Ρ%&∋()∗Κ! ϑ∃%! /(#>/∗%&! Φ%0%! 3! &%0∋%&! /−! Ο>/..%>#∋:%!
>/..%>#∋/,&Π!/−!&>30:%&!≅0/+(>%+!#∃0/(4∃!3,!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&7!!&(≅≅/0#%+!);!
#∃%!>/,&#0(>#!/−!3!∗/)∋.%!&#(+∋/Κ!!
!
ϑ∃%! +%&∋4,! −3>∋.∋#3#/0! −/(,+! #∃3#! 3! ∃∋4∃! .%:%.! /−! %,%04;! Φ3&! 0%1(∋0%+! #/! ≅0/∗/#%! ≅30#∋>∋≅3,#!
%,434%∗%,#Κ!ϑ∃∋&! ∋,#%0:%,#∋/,!Φ3&!>/,>%≅#(3.∋&%+!);!%Γ≅3,+∋,4!(≅/,!#∃%!3>#!/−!&∃30∋,4!#/!&(≅≅/0#!
>/..3)/03#∋/,Κ! ϑ∃%! +%&∋4,7! +%.∋:%0;! 3,+! −3>∋.∋#3#∋/,! /−! %3>∃! Φ/0Η&∃/≅! 0%1(∋0%+! #0(&#! )%#Φ%%,! #∃%!
≅30#∋>∋≅3,#&!3,+!#∃%!−3>∋.∋#3#/0Κ!ϑ∃∋&!≅0%&%,#%+!3!>∃3..%,4%7!3&!#∃%!∗3_/0∋#;!/−!#∃%!≅30#∋>∋≅3,#&!+∋+!,/#!
Η,/Φ! /,%! 3,/#∃%0Κ! ϑ∃%! #%>∃,∋1(%! /−! (&∋,4! 3! Φ/0Η&∃/≅! Ο∋>%Μ)0%3Η%0Π! #3&Η! Φ3&! ∋,#0/+(>%+! 3#! #∃%!
)%4∋,,∋,4!/−!%3>∃!Φ/0Η&∃/≅!3,+!∋,:/.:%+!40/(≅∋,4!#∃%!≅30#∋>∋≅3,#&!∋,#/!≅3∋0&!3,+!>∃3..%,4∋,4!#∃%∗!#/!
∋+%,#∋−;! 3&! ∗3,;! &#;.%! &>%,30∋/&! 3&! ≅/&&∋).%Κ! ϑ∃%;! Φ%0%! ≅0/:∋+%+! Φ∋#∃! 3! Φ∃∋#%! &∋.Η! &>30−7! 3! +∋4∋#3.!
>3∗%037! ≅/&#Μ∋#! ,/#%&! 3,+! 3! &∃30≅∋%Κ! ϑ∃∋&! 3>#∋:∋#;! .3&#%+! Χα!∗∋,(#%&! 3,+! #∃%;!Φ%0%! %,>/(034%+! #/!
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ϑ∃%!≅30#∋>∋≅3,#!∗/#∋:3#∋/,!#/!%,434%!Φ∋#∃!#∃%&%!+/Φ,./3+&!∋&!%,3).%+!);!3,!∋,>.(&∋:%!3≅≅0/3>∃!3,+!
−(0#∃%0! ∋,−.(%,>%+! );! #∃%∋0! +%&∋0%! #/! %,434%! Φ∋#∃! ∃∋4∃Μ%,+! −3&∃∋/,! Φ∃∋>∃! Φ/(.+! )%! /#∃%0Φ∋&%!
∋,3>>%&&∋).%Κ!
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!
Ε)−<;∀!δ]!Γ0∆Μ,(<4)%!+∀,)−.!+%1.∗%34!βΘΡΡΟ#Λ[χ!
!
!
Ε)−<;∀!δΖ!∃%.(.<<5!+)−)(3∗!Ε3,9)%.!Η∗3(=%;5!βΘΡΛ[χ!
!
!
!
!
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ϑ∃%!≅03>#∋>%!0%:∋%Φ!∋+%,#∋−∋%+!−(0#∃%0!%Γ3∗≅.%&!#∃3#!3≅≅.;!3,!/≅%,!∋,,/:3#∋/,!≅0/>%&&!#/!&(≅≅/0#!#∃%!
+%&∋4,7! ≅0/+(>#∋/,! 3,+! >/,&(∗≅#∋/,! /−! 3! &∋∗≅.%! +0%&&Κ! ϑ∃%! 2ΨΘ∴ϑΣϕ2ϑ! .3)%.! +%:%./≅%+! );!
2/,#∋,((∗! ηΑΒΧ∆ι! ∃3&! +%:%./≅%+! /,.∋,%! +∋4∋#3.! &/−#Φ30%! #/! %,3).%! >/,&(∗%0&! #/! %Γ≅%0∋∗%,#! Φ∋#∃!
+∋4∋#3.!#//.&!#/!4%,%03#%!#%Γ#∋.%!≅0∋,#&!−/0!3!+0%&&!η&%%!=∋4(0%!]ε!3)/:%ιΚ!8∃∋.%! ∋,!#∃%!%30.;!&#34%&!/−!
+%:%./≅∗%,#7!#∃∋&!≅.3#−/0∗!+%∗/,&#03#%&!,%Φ!+%:%./≅∗%,#&!Φ∋#∃∋,!#∃%!−∋%.+!/−!≅%0&/,3.∋&3#∋/,!3,+!
≅30#∋>∋≅3#/0;!+%&∋4,!−/0!−3&∃∋/,Κ!
!
!
Ε)−<;∀!δΟ!&9∀!Σ.)=%;5!Η;%α∀2(!∀#∃%∃&%%∋!
!
!
ϑ∃%!9,∋−/0∗!?0/_%>#! ηΑΒΧΒΜΧΧι! 3≅≅.∋%+! 3,+! 3+/≅#%+! &/>∋3.!∗%+∋3! #//.&! #/! %Γ#%,+! #∃%! .∋−%>;>.%! /−! 3!
&∋∗≅.%!+0%&&!+%&∋4,Κ!∴∃%,,3!ηΑΒΧΧι!∋,∋#∋3#%+!#∃%!∋,#%0:%,#∋/,!);!≅.%+4∋,4!#/!Φ%30!3!&%0∋%&!/−!∋+%,#∋>3.!
+0%&&%&!3&!∃%0!(,∋−/0∗!%3>∃!+3;7!−/0!/,%!;%30!η&%%!1()2,&!Ο∃!8Γ.−&ιΚ!ϑ∃∋&!%Γ≅./03#∋/,!%∗%04%+!3&!3,!
%Γ≅%0∋∗%,#! 3,+! ≅%0&/,3.! %Γ%0>∋&%! #/! >∃3..%,4%! #∃%! ≅%0>%≅#∋/,! /−! &(&#3∋,3).%! −3&∃∋/,Κ! Λ;! >3≅#(0∋,4!
3,+! &∃30∋,4! &%.−! +/>(∗%,#%+! ≅∃/#/403≅∃&! +3∋.;7! #∃%! 9,∋−/0∗! ?0/_%>#! &∃∋−#%+! #∃%! )/(,+30∋%&! 3,+!
≅%0>%≅#∋/,&!/−!−3&∃∋/,!(&%7!#∃0/(4∃!#∃%!≅03>#∋>%!/−!%:%0;+3;!&#;.∋,4Κ!ϑ∃%!/,.∋,%!≅.3#−/0∗!)%>3∗%!3,!
30>∃∋:%!#/!%,434%!3,!%Γ#%,+%+!/,.∋,%!3(+∋%,>%!Φ∃/!>/(.+!0%&≅/,+!#/!#∃%!≅%0&/,3.!,3003#∋:%!&∃30%+!
);!/,%!∋,+∋:∋+(3.7!∗/0%!#∃3,!#∃%;!>/(.+!0%.3#%!#/!3!)03,+Κ!!!
!
=(0#∃%0! %Γ3∗≅.%&! /−! /≅%,! &/(0>%! −3&∃∋/,! >3,! )%! 3>>%&&%+! #∃0/(4∃!Λ(0+3! ∴#;.%! ηΑΒΧ∆ι7!Ψ≅%,!8%30!
ηΑΒΧ∆ι!3,+!6ΝΡ!2/(#(0%!ηΑΒΧ∆ιΚ!
!
]ΚςΚΘ!∃%.2∀Π(<3∗),3()%.!
!
ϑ∃∋&!+∋−−%0&! −0/∗!−3&#! −3&∃∋/,!);!+%∗;&#∋−;∋,4!3!≅0/>%&&!/−!∗3Η∋,47! −/0!/#∃%0&! #/!3>>%&&7! 0%:∋%Φ!3,+!
%Γ≅3,+! (≅/,Κ! ϑ∃0/(4∃! >/,>%≅#(3.∋&∋,4! #∃∋&! ∋,#%0:%,#∋/,7! #∃%! 0%&%30>∃%0! Φ3&! ∗∋,+−(.! #∃3#!
∋∗≅.%∗%,#∋,4!3,/#∃%0!Ο1(∋>Η!−∋ΓΠ!Φ/(.+!,/#!0%&/.:%7!/,.;!>/,#0∋)(#%!#/!−(0#∃%0!%,:∋0/,∗%,#3.!∋∗≅3>#Κ!
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ϑ∃%! /≅%,! ∋,,/:3#∋/,! #//.Η∋#! %,3).%+! −3&#! −3&∃∋/,! >/,&(∗%0&! #/! %Γ≅%0∋%,>%! #∃%! 3>#! /−!∗3Η∋,4! /,! 3!
&∗3..! &>3.%! (&∋,4! ./ΦΜ−∋+%.∋#;! 0%&/(0>%&Κ! ϑ∃%&%! >/,>%≅#&! )%>3∗%! ∗/0%! 0%−∋,%+! 3&! ≅30#∋>∋≅3#∋/,!
%:/.:%+7! !);! ∋∗≅.%∗%,#∋,4!+∋4∋#3.! #%Γ#∋.%!+%&∋4,!#%>∃,∋1(%&!3,+!≅0/>%&&%&!#/!≅0/+(>%!∃∋4∃%0! −∋+%.∋#;!
>/,>%≅#&Κ! ϑ∃0/(4∃! 34%,>;! 3! Ο>/..%>#∋:%! >/..%>#∋/,Π! /−! +∋4∋#3.! #%Γ#∋.%! +%&∋4,&! %∗%04%+! Φ∃∋>∃! Φ%0%!
&∃30%+!/,.∋,%!(&∋,4!∋,#%403#%+!&/>∋3.!∗%+∋3!#//.&Κ!8∃∋.%!#∃%!∗3Η∋,4!≅0/>%&&!Φ3&!3,3./4!3,+!0%1(∋0%+!
≅∃;&∋>3.!∗3#%0∋3.&7!#∃%!0%&/(0>%&!3,+!#%>∃,∋1(%&!Φ%0%!&∃30%+!/,.∋,%!#/!%,3).%!3!)0/3+%0!3(+∋%,>%!#/!
%,434%! Φ∋#∃! #∃%! ≅0/>%&&! )%;/,+! /0>∃%&#03#%+! Φ/0Η&∃/≅&! /0! %:%,#&Κ! =/../Φ∋,4! ≅30#∋>∋≅3#∋/,7! #∃%!
#%Γ#∋.%!≅0∋,#! >/,>%≅#&!Φ%0%! &>3,,%+!);! #∃%!+%&∋4,! −3>∋.∋#3#/0!3,+!&∃30%+!);!(≅./3+∋,4!3!+∋4∋#3.! .//Η!
)//Η!−/0!#∃%!≅30#∋>∋≅3,#&!3,+!3!)0/3+%0!40/(≅!/−!>/,&(∗%0&!Φ∃/!>/(.+!3>>%&&!/,.∋,%!3,+!+/Φ,./3+Κ!!
!
!
Ε)−<;∀!]Ρ!∃%.2∀Π(<3∗),).−!ϑ.(∀;:∀.()%.![!
!
ϑ∃0/(4∃!3!≅0/>%&&!/−!/≅%,!∋,,/:3#∋/,7!3,!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&!Φ3&!∋+%,#∋−∋%+!
#/!+%:%./≅!3!#//.Η∋#!&≅%>∋−∋>3..;!−/0!−3&#!−3&∃∋/,!>/,&(∗%0&Κ!ϑ∃∋&!Φ3&!3!≅∃;&∋>3.!#//.Η∋#!>/∗≅0∋&∋,4!/−!
≅0%Μ>(#! 4%/∗%#0∋>! &∃3≅%&! (&∋,4! >/./(0%+! >30+7! ≅%,&7! 4.(%! 3,+! &>∋&&/0&! ∋,>.(+%+! ∋,! 3++∋#∋/,! #/! 3!
−3&∃∋/,! ∋..(&#03#∋/,!3,+!+0%&&! #%∗≅.3#%Κ!ϑ∃%!>/..34%! #%>∃,∋1(%&!3≅≅.∋%+!Φ∋#∃∋,! #∃%! #//.Η∋#!Φ%0%! ./ΦΜ
−∋+%.∋#;! 3,+! 0%1(∋0%+!≅∃;&∋>3.!∗3#%0∋3.! #/! >0%3#%! ≅3##%0,! 3,+!≅0∋,#! +%&∋4,&!Φ∋#∃∋,! 3≅≅0/Γ∋∗3#%.;! ΑΒ!
∗∋,(#%&Κ!ϑ/!&(≅≅/0#!/≅%,!∋,,/:3#∋/,7!%Γ∋&#∋,4!&/>∋3.!∗%+∋3!#//.&!Φ%0%!3+/≅#%+!ηΦ/0+≅0%&&7!+0/≅)/Γ!
3,+!−3>%)//Ηι!#/!&∃30%!≅30#∋>∋≅3,#!∋,#%03>#∋/,!Φ∋#∃!#∃%!≅∃;&∋>3.!#//.Η∋#!);!≅/&#∋,4!#∃%!0%&(.#&!/,.∋,%Κ!!
!
=/../Φ∋,4!≅∃;&∋>3.!∋,#%03>#∋/,!Φ∋#∃!#∃%!#//.Η∋#!#/!>0%3#%!3!#%Γ#∋.%!≅0∋,#!>/,>%≅#7!#∃%!−∋,3.!+%&∋4,&!Φ%0%!
&>3,,%+! 3,+! +∋4∋#3..;! 0%ΜΦ/0Η%+! (&∋,4! ∀+/)%! ≅3>Η34%&! #/! ≅0/+(>%! ∗/0%! 3+:3,>%+! ≅0/#/#;≅%&Κ!
ϑ∃0/(4∃!3+3≅#∋,4!#∃%!&>3.%!3,+!0%&/.(#∋/,!#∃%&%!+∋4∋#3.!#%Γ#∋.%!+%&∋4,&!>/(.+!)%!≅0/−%&&∋/,3..;!≅0∋,#%+!
/,#/!>./#∃Κ!∀,!/≅%,!&/(0>%!&∃∋−#!+0%&&!≅3##%0,!Φ3&!3.&/!∗/+∋−∋%+!∋,#/!3!&∋∗≅.%!≅3##%0,Κ!6∋4∋#3.!#%Γ#∋.%!
≅0∋,#&!>/(.+!)%!≅.3>%+!+∋0%>#.;!/,#/!#∃%!+0%&&!#%∗≅.3#%!#/!≅0/+(>%!3!+∋4∋#3..;!%,4∋,%%0%+!#%Γ#∋.%!≅0∋,#!
Φ∋#∃!≅0/−%&&∋/,3.!&(≅≅/0#Κ!=/../Φ∋,4!3!≅0/−%&&∋/,3.!+∋4∋#3.!#%Γ#∋.%!≅0∋,#∋,4!≅0/>%&&7!#∃%!+0%&&!>/(.+!)%!
>(#!3,+!3&&%∗).%+!Φ∋#∃∋,!3≅≅0/Γ∋∗3#%.;!/,%!∃/(0Κ!!
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!
!
8∃∋.%! #∃%! 3+:3,>%+!+%&∋4,! 3,+!≅0/+(>#∋/,!≅0/>%&&!/−! ≅0/+(>∋,4! 3! −∋,∋&∃%+!+0%&&!Φ3&!,/#! ∋,>.(+%+!
Φ∋#∃∋,! #∃%! #//.Η∋#7! 3! &3∗≅.%! >/..%>#∋/,! /−! ∃∋4∃! −∋+%.∋#;! ≅0/#/#;≅%! +0%&&%&! Φ%0%! +%&∋4,%+! 3,+!
+%∗/,&#03#%+!#/!&∃/Φ>3&%!≅/#%,#∋3.!−∋,3.!/(#>/∗%&Κ!!
!
]ΚςΚ[!Ι∀,∀3;29!Τ∀(9%4,!
Ε)−<;∀!]Λ!+∀,)−.!Ε32)∗)(3()%.!&%%∗6)(!ϑ.(∀;:∀.()%.![!
!
!
ϑ∃%!0%&%30>∃!∗%#∃/+&!3≅≅.∋%+!Φ∋#∃∋,!#∃∋&!∋,#%0:%,#∋/,!30%!∋..(&#03#%+!Φ∋#∃∋,!1()2,&!Ξ3ς!#∃∋&!)%43,!Φ∋#∃!
3!9(0.+!Τ.,>∋5.9! −/../Φ%+! );! #∃0%%! 3++∋#∋/,3.!Τ.,>∋5.9∋∀! ϑ∃%! #%Γ#∋.%! +%&∋4,! 3,+!∗3Η∋,4! ≅0/>%&&%&!
%Γ≅3,+∋,4!(≅/,!#∃%!3,3./4(%!>03−#!/−!>/..34%!3,+!3! 0.ΡΒ(! +&/+(0&!Λ8>(∗)!8∗%!9,.+.+Μ9(∗)! +..0>(+!Φ3&!
3&&%∗).%+Κ! ϑ∃%! −3>∋.∋#3#∋/,! /−! #∃∋&! ∋,#%0:%,#∋/,! Φ3&! &(≅≅/0#%+! );! 3! +%&∋4,! −3>∋.∋#3#∋/,! Φ/0Η&∃%%#7!
Φ∃∋>∃! Φ3&! +%&∋4,%+! ∋,! >/..3)/03#∋/,! Φ∋#∃! =3,! κ∋3! ηΑΒΧΧιΚ! ϑ∃%! Β8=(0(+8+(.∗! ∋5&&+! ∗3≅≅%+! #∃%!
≅30#∋>∋≅3,#&Π!_/(0,%;7!)%4∋,,∋,4!Φ∋#∃!3!1(∋>Η!∋>%)0%3Η%0!−/../Φ%+!);!3!∋+.,ΜΓ.8,%&%!#%Γ#∋.%!+%&∋4,!3,+!
∗3Η∋,4! ≅0/>%&&7! :∋&(3.∋&%+! #∃0/(4∃! −/(0! &∋∗≅.%! &#%≅&Κ! ϑ∃%! ≅0/>%&&! /−!∗3Η∋,4!Φ3&! ≅∋./#%+! #/! 0%−∋,%!
≅30#∋>∋≅3,#!%,434%∗%,#!3,+!∋,#%03>#∋/,Κ!!
!
ϑ/!+3#%!#∃∋&!∋,#%0:%,#∋/,!∃3&!)%%,!&∃30%+!Φ∋#∃∋,!#∃0%%!≅().∋>!%:%,#&7!%3>∃!/−−%0%+!3!+∋−−%0%,#!Ο3>#∋/,!
&≅3>%Π! ηϕ/,! Λ(&>∃7! ΑΒΒει! 3,+! ≅0/:∋+%+! 3! 0%3.! Φ/0.+! >/,#%Γ#! −/0! #∃%! ∋,#%0:%,#∋/,Κ! ϑ∃%!Τ.,>∋5.9∋!
>/,>.(+%+!Φ∋#∃!3!&∃/Φ>3&%!/−!−∋,3.!>/,>%≅#&7!%,>/(034∋,4!≅30#∋>∋≅3,#&!#/!&∃30%!#∃%∋0!−∋,∋&∃%+!>/,>%≅#Κ!
ϑ∃%! −3>∋.∋#3#∋/,! &∃%%#! >/,>.(+%+! Φ∋#∃! 3! &∃/0#! %:3.(3#∋/,! >3≅#(0∋,4! −%%+)3>Η! /,! #∃%! ∋,#%0:%,#∋/,7!
∗3Η∋,4! ≅0/>%&&! 3,+! ≅30#∋>∋≅3,#! ∋,#%0%&#! ∋,! 0%430+&! #/! −(0#∃%0! ≅30#∋>∋≅3#∋/,Κ! ϑ∃∋&!Φ3&! 3,! 3&&%#! 3&! ∋#!
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43#∃%0%+!+3#3! −0/∗!%3>∃!≅30#∋>∋≅3,#7! +/>(∗%,#∋,4! #∃%∋0! /:%03..! %Γ≅%0∋%,>%7! 3,+! 3! ≅∃/#/403≅∃!Φ3&!
#3Η%,! /−! #∃%∋0! −∋,3.! #%Γ#∋.%! ≅0∋,#! −/0! #∃%! +0%&&! 3,+! 3##3>∃%+! #/! #∃%! Φ/0Η&∃%%#Κ! ϑ/! +/>(∗%,#! %3>∃!
∋#%03#∋/,!82+.Ρ%.=2Λ&∗+8+(.∗!8∗%!82+.Ρ&+5∗.),895Μ!Φ%0%!3≅≅.∋%+Κ!ϑ∃%!0%&%30>∃%0!>/,#∋,(%+!#/!3≅≅.;!
#∃%!∗%#∃/+!/−!82+.Ρ&+5∗.),895Μ!#/!0%−.%>#!(≅/,!#∃%!0/.%!/−!+%&∋4,!−3>∋.∋#3#∋/,!#∃0/(4∃!%3>∃!∋#%03#∋:%!
&#34%!/−!#∃%!∋,#%0:%,#∋/,Κ!!
]Κδ!+∀,)−.!_!ϑ5Π∗∀5∀.(3()%.!!
!
ϑ∃∋&!∋,#%0:%,#∋/,!Φ3&!+%&∋4,%+!#/!∋,>.(+%!3!./Μ−∋+%.∋#;!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!#//.Η∋#&!)(#!#/!∗3Η%!∋#!
/≅%,!&/(0>%!3!ΥΝϑ!Φ3&!≅3>Η34%+!3,+! ∋,&#0(>#∋/,&!/−!∃/Φ!#/!∗3Η%!;/(0!/Φ,!ΥΝϑ!Φ3&!&∃30%+!/,.∋,%Κ!
∀./,4&∋+%! &∃30∋,4! #∃%! #%Γ#∋.%! #%>∃,∋1(%&! 3,+!∗3#%0∋3.&7! #∃%! /(#>/∗%&! Φ%0%! 3.&/! &∃30%+! /,.∋,%Κ! ϑ/!
&(≅≅/0#!/,.∋,%!)%#3!#%&#∋,4!3!Φ/0+≅0%&&!)./4!Φ3&!>(&#/∗∋&%+!);! ∋,#%403#∋,4!#//.&!&(>∃!3&!?∋,#%0%&#7!
=3>%)//Η7! 60/≅)/Γ! 3,+! Ν&&((Κ! ϑ∃%! ≅30#∋>∋≅3,#Π&! ./Μ−∋! #%Γ#∋.%! +%&∋4,! >/,>%≅#&! Φ%0%! +/>(∗%,#%+! );!
≅0/+(>∋,4!3!+∋4∋#3.!.//Η!)//Η!#/!&∃30%!>/,>%≅#&!/,.∋,%Κ!
!
ϑ/! >/,&#0(>#! 3! >/∗∗(,∋#;! /−! ≅03>#∋>%! 30/(,+! #∃%! ∋,#%0:%,#∋/,! 3! &#03#%4∋>! 3≅≅0/3>∃!Φ3&! 3≅≅.∋%+! #/!
+%:%./≅!,%Φ!3>#∋/,!&≅3>%&Κ!ϑ∃∋&!Φ3&!3>∃∋%:%+!);!&∃30∋,4!≅0%:∋/(&!∋,#%0:%,#∋/,&!/,.∋,%!#∃0/(4∃!&/>∋3.!
∗%+∋3Κ!∀&!3!0%&(.#!∋,:∋#3#∋/,&!>3∗%!#/!+%.∋:%0!Φ/0Η&∃/≅&!−/0!3!Ο=0∋+3;!Θ∋4∃#!<3#%Π!3#!#∃%!ϕ∋>#/0∋3!3,+!
∀.)%0#! Ξ(&%(∗! ηΑΒΧΧι7! 3#! 6Τ∴ΝΖΘΤΣ∴ωΛ<Ψ2Υ! +(0∋,4! #∃%! </,+/,! 6%&∋4,! =%&#∋:3.! ηΑΒΧΧι! 3,+! #∃%!
2%,#0%!−/0!∴(&#3∋,3).%!=3&∃∋/,Π&!Οϑ03,&−/0∗3#∋/,3.!ϑ∃∋,Η∋,4!3,+!?03>#∋>%!=∋%.+!63;Π!ηΑΒΧΑιΚ!ϑ∃%!+%&∋4,!
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40/(≅!
Ψ(#>/∗%!
Η)∗%(!
+3(∀/!ΧΑλΒελΑΒΧΑ!
&)5∀!_!+<;3()%.δΑΜ∆!
ηΧ!∃/(0ι!
Ω∀.<∀!_!Β%23()%.δ!
6(,>3,!/−!
Ω/0+3,&#/,%!2/..%4%!
/−!∀0#!5!6%&∋4,!
η6Ω2∀6ι7!9,∋:%0&∋#;!/−!
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ϑ∃%!≅0%∗∋&%!/−!#∃%!≅∋./#!
Φ/0Η&∃/≅!Φ3&!#/!#%&#!#∃%!
(&3)∋.∋#;!3,+!+%&∋4,!
>3≅3>∋#;!/−!#∃%!≅∃;&∋>3.!
∗3#%0∋3.&Κ!ϑ∃%&%!∗3#%0∋3.&!
Φ%0%!≅0%≅30%+!∋,!3+:3,>%!
#/!&(≅≅/0#!(&3)∋.∋#;Κ!!
!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
]! ! Γ! Ζ%,!κ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! ! ! ! ! !
8/0Η&∃/≅!Χ!
!
+3(∀/!Α]λΒελΑΒΧΑ!ϖ!
ΑβλΒελΑΒΧΑ!
ϑ∃∋&!Φ/0Η&∃/≅!Φ3&!
+%&∋4,%+!3,+!−3>∋.∋#3#%+!
Φ∋#∃∋,!ΑΒΜ∗∋,(#%!#3&#%0!
&%&&∋/,&Κ!!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
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Ξ(&%(∗!ηϕ5∀ι7!
</,+/,!
!
ϑ/!&(≅≅/0#!#∃%!1(∋>Η!≅3>%!
3,+!+%.∋:%0!/−!#∃%&%!&∃/0#!
Φ/0Η&∃/≅&!3!+%&∋4,!
−3>∋.∋#3#∋/,!&∃%%#!Φ3&!
>0%3#%+!ϖ!#∃∋&!∋,>.(+%+µ!3,!
∋>%)0%3Η%0!3>#∋:∋#;7!α!
&∋∗≅.%!∋,&#0(>#∋/,&7!Φ∃∋>∃!
Φ%0%!&#/0;)/30+%+!
:∋&(3..;7!3,+!3.&/!3!&%>#∋/,!
#/!>3≅#(0%!−%%+)3>ΗΚ!
!
∀!−3&∃∋/,!∋..(&#03#∋/,!
#%∗≅.3#%7!3!&∗3..!+0%&&!
#%∗≅.3#%!3,+!3!&%.%>#∋/,!
/−!4%/∗%#0∋>!&∃3≅%&!Φ%0%!
3.&/!≅0%≅30%+!∋,!
3+:3,>%+Κ!!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΒ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΧ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΑ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χα! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χβ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
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Χχ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΑΒ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΑΧ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΑΑ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Αα! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Αβ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Αε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Αχ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆Β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
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40/(≅!
Ψ(#>/∗%!
∆α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆ε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
!
!
!
8/0Η&∃/≅!Α!
+3(∀/!ΑΑλΒχλΑΒΧΧ!
&)5∀!_!+<;3()%./!ΧΑΜ
!η!∃/(0&ι!
Ω∀.<∀!_!Β%23()%./!
6%&∋4,%0&!Λ./>Η7!
</,+/,!6%&∋4,!
=%&#∋:3.7!2.%0Η%,Φ%..7!
</,+/,!
ϑ∃∋&!Φ/0Η&∃/≅!−3>∋.∋#3#%+!
#∃%!(&%!/−!#∃%!6ΣΤ∴∴!
9?λ6Ψ8Θ./3+!>/..34%!Η∋#Κ!
ϑ∃%!∗3#%0∋3.&!Φ%0%!∗3+%!
3:3∋.3).%!#/!3>>%&&!
#∃0/(4∃!3!&%0∋%&!/−!+0/≅!∋,!
&%&&∋/,&Κ!!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
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40/(≅!
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α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΒ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΧ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΑ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χα! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χβ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χχ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΑΒ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
!
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40/(≅!
Ψ(#>/∗%!
8/0Η&∃/≅!∆!
!
+3(∀/!ΧαλΒαλΑΒΧΑ!
&)5∀!_!+<;3()%./!ΑΜ∆!
Ω∀.<∀!_!Β%23()%./!
</,+/,!2/..%4%!/−!
=3&∃∋/,!η<2=ι7!</,+/,!
ϑ∃∋&!Φ/0Η&∃/≅!−3>∋.∋#3#%+!
#∃%!(&%!/−!#∃%!6ΣΤ∴∴!
9?λ6Ψ8Θ./3+!>/..34%!Η∋#Κ!
ϑ∃%!∗3#%0∋3.&!Φ%0%!∗3+%!
3:3∋.3).%!#/!3>>%&&!
#∃0/(4∃!3!&%0∋%&!/−!+0/≅!∋,!
&%&&∋/,&Κ!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
α! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
]! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
β! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ε! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΒ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΧ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
ΧΑ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ∆! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χ! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
Χα! ! Γ! Ζ%,!Ρ! </Μ−∋!ϑ%Γ#∋.%!
≅0∋,#!
 137 
+%2<5∀.(3()%.!%=!Χ329!ϑ(∀;3()%.!%=!Α2()%.!Ι∀,∀3;29!
8/0Η&∃/≅!6%#3∋.&! 8/0Η&∃/≅!6%&>0∋≅#∋/,! ?30#∋>∋≅3,#! Ξ! =! 34%!
40/(≅!
Ψ(#>/∗%!
&∆&ΑΒ! ε]! ! ε]! ! !
!
Ε)−<;∀!]Θ!&38∗∀!%=!ϑ.(∀;:∀.()%.!
!
!
]ΚδΚΛ!Η)∗%().−!(9∀!ϑ.(∀;:∀.()%.!
!
ϑ∃%!≅∋./#!Φ3&!+%.∋:%0%+!#/!#%&#!#∃%!./Μ−∋!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&!3,+!&(≅≅/0#∋,4!#//.Η∋#Κ!∀.&/!
Φ∋#∃!3! −/>(&! #/!0%−∋,%!3!ΑΒΜ∗∋,(#%!Φ/0Η&∃/≅!≅3>Η34%!3,+!+%:%./≅! ./Μ−∋+%.∋#;!≅0/#/#;≅∋,4!#//.&Κ!ϑ∃%!
#∃%∗%! /−! ΟΖ%/∗%#0∋>! ?3##%0,! 3,+! ?0∋,#Π! Φ3&! &%.%>#%+! 3,+! 3!∗//+! )/30+!Φ3&! ≅0%≅30%+! #/! ≅0/:∋+%!
∋,&≅∋03#∋/,!(&∋,4!#∃%!/,.∋,%!3≅≅.∋>3#∋/,!?∋,#%0%&#!η&%%!1()2,&!Ξ#!Γ&0.ΤιΚ!
!
!
!
Ε)−<;∀!][!+ΙΧΓΓ!ΣΗκ+∆ΜΦ∗%34!Η).(∀;∀,(!≅%3;4!
!
!
!
 138 
ϑ∃%!#//.Η∋#!Φ3&!+%&∋4,%+!#/!≅0/:∋+%!/≅#∋∗(∗!0%&(.#&!3#!3! ./Φ!>/&#Κ!ϑ∃%!#%Γ#∋.%! #%>∃,∋1(%!/−!>/..34%!
)%>3∗%! #∃%! ∗3∋,! ∗%#∃/+! /−! ∗3Η∋,4! 3,+! Φ3&! &(≅≅/0#%+! );! ≅0%≅30∋,4! 3! Η∋#! #∃3#! ∋,>.(+%+! ≅0%Μ>(#!
4%/∗%#0∋>!&∃3≅%&!.∋∗∋#%+!#/!3!≅3..%#!/−!&∋Γ!Η%;!>/./(0&Κ!ϑ∃0/(4∃!%+∋#∋,4!#∃%!Η∋#!∋,!3+:3,>%7!∋#!%,3).%+!
#∃%!>/,#%,#!#/!)%!>(03#%+!3&!3!>/∃%&∋:%!>/..%>#∋/,Κ!ϑ∃%!#//.Η∋#!3.&/! ∋,>.(+%+!>30+7!4.(%7!&>∋&&/0&!3,+!
?0/Ξ30Η%0&Κ!ϑ∃%!+0%&&!≅0/:∋+%+!3!&∃30%+!>3,:3&!#/!≅0/_%>#!#%Γ#∋.%!≅3##%0,!3,+!≅0∋,#!>/,>%≅#&!3&!#∃%;!
Φ%0%!+%:%./≅%+Κ!∀!≅3≅%0!430∗%,#!3,+!−3&∃∋/,! ∋..(&#03#∋/,!#%∗≅.3#%!Φ3&!+%&∋4,%+!);!Ε3.%!ηΑΒΧΧι!#/!
0%≅0%&%,#!#∃%!−∋,3.!/(#>/∗%!/,!3!&∗3..!&>3.%Κ!!
!
!
Ε)−<;∀!]Υ!∗%#=)!(∀∋()∗∀!4∀,)−.!Π;%(%(ΝΠ).−!(%%∗6)(!
 
 
ϑ∃%!≅30#∋>∋≅3,#&!&(>>%&&−(..;!%,434%+!Φ∋#∃!#∃%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&!+(0∋,4!#∃%!≅∋./#!3,+!
#∃0/(4∃!/)&%0:∋,4!#∃%∋0!%Γ≅%0∋∗%,#3#∋/,!#∃%!0%&%30>∃%0!/)&%0:%+!3,+!∋+%,#∋−∋%+!#%>∃,∋>3.!>∃3,4%&!#/!
∋∗≅0/:%! #∃%! #%∗≅.3#%&! #/! 0%ΜΦ/0Η! #∃%∗!3,+! ∋∗≅0/:%!(&3)∋.∋#;Κ!Λ(#7! #∃%!≅∋./#! ∋+%,#∋−∋%+! #∃3#! #∃%! ./Μ
−∋+%.∋#;! ≅0/#/#;≅∋,4! 3≅≅0/3>∃! 0%1(∋0%+! 3! −(#(0%! >/,#%Γ#7! #/! %,3).%! (&%0&! #/! ∋∗34∋,%! ∃/Φ! #∃%∋0!
≅30#∋>∋≅3#∋/,!∗∋4∃#! #03,&∋#∋/,!)%;/,+! 3! &∃/0#! +%∗/,&#03#∋/,Κ! ϑ∃%!≅30#∋>∋≅3,#&! &#0(44.%+! #/! ∋∗34∋,%!
∃/Φ!#∃%∋0!+%&∋4,&!>/(.+!≅/&&∋).;!)%!#03,&.3#%+!∋,#/!3!.304%0!≅∋%>%!/−!>./#∃!−/0!3!−∋,∋&∃%+!430∗%,#Κ!!
!
!
 139 
!
Ε)−<;∀!]ς!Η)∗%(!Μ%;6,9%Π!
!
=/../Φ∋,4!#∃%!≅∋./#7!3!&∃∋−#!+0%&&!430∗%,#!∃/∗%!+0%&&∗3Η∋,4!≅3##%0,7!Φ3&!&/(0>%Κ!ϑ∃∋&!Φ3&!3+3≅#%+!#/!
≅0/:∋+%!3!≅0/#/#;≅%!−/0!3,!/≅%,!&/(0>%!430∗%,#Κ!ϑ∃%!−∋,3.!&#34%&!/−!+∋4∋#3..;!≅0∋,#∋,47!≅0/+(>∋,4!3,+!
∗3Η∋,4! #∃%! +0%&&! Φ%0%! ≅0/#/#;≅%+! #/! +%∗/,&#03#%! #∃%! >/∗≅.%#%! +%&∋4,! ≅0/>%&&Κ! ϑ∃%! ≅0∋,#&!
+%:%./≅%+!Φ∋#∃∋,!#∃%!≅∋./#!Φ%0%!%+∋#%+!#/!≅0/+(>%!#%Γ#∋.%!+%&∋4,&!−/0!3!&∗3..!>/..%>#∋/,!/−!≅0/#/#;≅%!
430∗%,#&Κ! ϑ∃%&%! ≅0/#/#;≅%&! ≅0/:∋+%+! %Γ3∗≅.%&! #/! +%∗/,&#03#%! #∃%! −(0#∃%0! &#34%&! /−! #∃%! +%&∋4,!
≅0/>%&&7!#/!%,3).%!(&%0&!#/!∋∗34∋,%!∃/Φ!#∃%∋0!≅30#∋>∋≅3#∋/,!>/(.+!%:/.:%!/:%0!#∋∗%Κ!
!
]ΚδΚΘ!ϑ(∀;3()%.!Λ!
!
ϑ∃%!−∋0&#!Ο3>#∋/,!&≅3>%Π!%∗%04%+!∋,!0%&≅/,&%!#/!3,!∋,:∋#3#∋/,!#/!+%&∋4,!3,+!+%.∋:%0!3!Φ/0Η&∃/≅!Φ∋#∃∋,!3!
Ο=ΣΝ6∀Ρ!<∀ϑΤΠ!%:%,#7! −/>(&∋,4!/,!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&!/043,∋ς%+!);!#∃%!ϕ∋>#/0∋3!3,+!∀.)%0#!
Ξ(&%(∗7!</,+/,!ηΑΒΧΧιΚ!ϑ∃%!∋,#%0:%,#∋/,!Φ3&!%Γ%>(#%+!∋,!#∃∋&!≅().∋>!&≅3>%!/:%0!3!#Φ/Μ+3;!≅%0∋/+7!
3,+!Φ3&!+%.∋:%0%+!#∃0/(4∃!3!&%0∋%&!/−!#Φ%,#;Μ∗∋,(#%!+%∗/,&#03#∋/,!3,+!Φ/0Η&∃/≅!&%&&∋/,&Κ!ϑ∃0/(4∃!
#∃%! ∋#%03#∋:%! 3≅≅0/3>∃! /−! +%∗/,&#03#∋,4! 3,+! +%.∋:%0∋,4! #∃%! ∋,#%0:%,#∋/,7! ,%Φ! ∋,&∋4∃#&! )%43,! #/!
%∗%04%!3,+!#∃%!≅0/>%&&!)%>3∗%!∗/0%!0%−∋,%+Κ!ϑ∃0/(4∃/(#!#∃∋&!%:%,#7!3≅≅0/Γ∋∗3#%.;!ΧΒΒ!≅30#∋>∋≅3,#&!
%,434%+!Φ∋#∃!#∃%!Ο6ΣΤ∴∴!9?λ6Ψ8Θ./3+Π!∋,#%0:%,#∋/,Κ!ϑ∃%!0%&(.#&!30%!−∋.#%0%+!Φ∋#∃∋,!#∃∋&!0%&%30>∃!#/!
&∃30%!#∃%!%Γ≅%0∋%,>%!/−!−3&#!−3&∃∋/,!>/,&(∗%0&!+%−∋,%+!#∃0/(4∃!3!Ζ%,%03#∋/,!Ρ!+%∗/403≅∃∋>Κ!Λ(#!∋#!∋&!
Φ/0#∃!∃∋4∃.∋4∃#∋,4!#∃3#!3!)0/3+%0!03,4%!/−!≅30#∋>∋≅3,#&!34%+!∆Με∆!;%30&!/.+!≅30#∋>∋≅3#%+Κ!
!
 140 
!
Ε)−<;∀!]δ!+ΙΧΓΓ!ΣΗκ+∆ΜΦ∗%34!+;∀,,!
!
!
!
!
 141 
!
Ε)−<;∀!]]!+∀,)−.!Ε32)∗)(3()%.!Γ9∀∀(!
!
!
ϑ∃∋&! 3>#∋/,! ≅0/+(>%+! +%&∋4,! >/,#%,#! #/! &(≅≅/0#! #∃%! ∋,#%0:%,#∋/,Κ! Λ(#! +%.∋:%0;! −0/∗! 3! 0%&%30>∃!
≅%0&≅%>#∋:%!≅0/:%+!#/!)%!∗/0%!>∃3..%,4∋,4!Φ∋#∃∋,!#∃∋&!&≅%>∋−∋>!3>#∋/,!&≅3>%7!3&!∋#!Φ3&!,/#!≅/&&∋).%!#/!
#3Η%! ≅∃/#/403≅∃&! ∋,! /0+%0! #/! 43#∃%0! +3#3! −/0! #∃%! 0%&%30>∃Κ! ϑ∃∋&! Φ3&! 0%&/.:%+! #∃0/(4∃! 82+.Ρ
%.=2Λ&∗+8+(.∗7! Φ∃∋>∃! 3../Φ%+! ≅30#∋>∋≅3,#&! #/! >3≅#(0%! #∃%∋0! /Φ,! ≅∃/#/403≅∃&! 3,+! 3++∋#∋/,3..;! #∃%!
∋∗34%&! Φ%0%! &∃30%+! );! #∃%! ∗(&%(∗Κ! ϑ∃%! +%&∋4,! −3>∋.∋#3#∋/,! &∃%%#! Φ∋#∃∋,! Β()2,&! ΞΞ! η3)/:%ι! Φ3&!
+%:%./≅%+! ∋,! >/..3)/03#∋/,! Φ∋#∃! =3,! κ∋3! ηΑΒΧΧι! ≅0/:∋+%+! 3,! 3∋+! #/! ∗3,34%! #∃%! ≅3>%! 3,+! −./Φ! /−!
,3:∋43#∋,4!3! .304%!40/(≅! #∃0/(4∃! #∃%! #%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&Κ!ϑ∃∋&!∗%#∃/+!3.&/!≅0/:∋+%+!
:3.(3).%!0%&%30>∃!+3#3!);!>3≅#(0∋,4!−%%+)3>Η!−0/∗!%3>∃!≅30#∋>∋≅3,#!#/!+/>(∗%,#!#∃%∋0!≅30#∋>∋≅3#∋/,Κ!
∀≅≅0/Γ∋∗3#%.;!∆!≅30#∋>∋≅3,#&!+%−∋,%+!3&!−3&#!−3&∃∋/,!>/,&(∗%0&!%Γ≅0%&&%+!3,!∋,#%0%&#!#/!≅30#∋>∋≅3#%!
Φ∋#∃∋,!−(0#∃%07!∗/0%!3+:3,>%+!Φ/0Η&∃/≅&7!3,+!#∃%;!%,1(∋0%+!3)/(#!#∃%!>/&#!∋∗≅.∋>3#∋/,&!/−!+%&∋4,∋,4!
3,+!∗3Η∋,4! 3! −∋,∋&∃%+! 430∗%,#Κ! ϑ∃%! >/&#∋,4! 3,+! &%0:∋>∋,4! /−! #∃∋&! ∋,#%0:%,#∋/,!Φ3&! ∋+%,#∋−∋%+! #/! )%!
>0(>∋3.!−3>#/0!#/Φ30+&!3>∃∋%:∋,4!∗/0%!%,434%∗%,#!−0/∗!#∃%!#304%#!+%∗/403≅∃∋>Κ!!
!
 
 142 
!
!
!
!
!
Ε)−<;∀!]Ζ!Μ%;6,9%Π!Λ!3(!(9∀!Ω_Α!Ε;)43Ν!Φ)−9(!Β3(∀!βΘΡΛΛχ!
!
!
!
!
!
!
 143 
]ΚδΚ[!ϑ(∀;3()%.!Θ!!
!
ϑ∃%!≅0%:∋/(&! ∋#%03#∋/,!/−!Φ/0Η&∃/≅&!Φ%0%!&∃30%+!/,.∋,%!3,+!&()&%1(%,#.;!3,! ∋,:∋#3#∋/,!−0/∗!#%Γ#∋.%!
+%&∋4,!>/..%>#∋:%!?(−−!3,+!=./>Η! ηΑΒΧΧι!%∗%04%+! #/!&∃30%! #∃%! ∋,#%0:%,#∋/,!Φ∋#∃∋,!3!Φ/0Η&∃/≅!&%0∋%&!
#∃%;!Φ%0%!/0>∃%&#03#∋,4! −/0!6Τ∴ΝΖΘΤΣ∴ωΛ<Ψ2Υ!3#! #∃%! </,+/,!6%&∋4,!=%&#∋:3.7! ΑΒΧΧΚ! ϑ∃∋&!Φ/0Η&∃/≅!
Φ3&!,/#!0%&#0∋>#%+!#/!ΑΒ!∗∋,(#%&!3,+!Φ3&!3:3∋.3).%!#/!3>>%&&!#∃0/(4∃!3!&%0∋%&!/−!/≅%,!3>>%&&!+0/≅!∋,!
&%&&∋/,&Κ! ϑ∃%! )./4! 3,+! ≅0%:∋/(&.;! ≅0/+(>%+! ≅0/#/#;≅%&! :30;∋,4! −0/∗! ./Φ! #/! ∃∋4∃! −∋+%.∋#;! Φ%0%!
%Γ∃∋)∋#%+Κ! ϑ∃0/(4∃/(#! #∃%&%! &%&&∋/,&! #∃%! ≅30#∋>∋≅3,#&! ∃/≅%−(..;! %,434%+! ∋,! 3! &#3#%! /−! −./Φ7! #∃%!
∗%+∋#3#∋:%!&#3#%!/−!>0%3#∋:%!%,434%∗%,#!η2&∋Η&ς%,#∗∋∃3.;∋!5!Ε(,#%07!ΑΒΒ∆ιΚ!ϑ∃%;!Φ%0%!0%&≅/,&∋:%!#/!
#∃%!≅∃;&∋>3.!∗3#%0∋3.&Κ!ϑ∃/&%!−0/∗!3!,/,Μ+%&∋4,!)3>Η40/(,+!Φ%0%!#∃%!∗/&#!%Γ≅%0∋∗%,#3.!η&%%!1()2,&!
Ξ∃!Γ&0.ΤιΚ!!
!
!
!
Ε)−<;∀!]Ο!∗%#=)!(∀∋()∗∀!4∀,)−.!3.4!536).−!(%%∗6)(!
 144 
]ΚδΚΥ!ϑ(∀;3()%.![!
!
ϑ∃%! #∃∋0+! ∋#%03#∋/,!Φ3&! +%.∋:%0%+! #∃0/(4∃! 3! +%∗/,&#03#∋/,! 3#! 3! −∋%.+! +3;! ∃/&#%+! ∋,! </,+/,! );! #∃%!
2%,#0%! −/0! ∴(&#3∋,3).%! =3&∃∋/,7! #∋#.%+! Οϑ03,&−/0∗3#∋/,3.! ϑ∃∋,Η∋,4! 3,+! ?03>#∋>%Π! ηΑΒΧΑιΚ! ϑ∃%! +%&∋4,!
−3>∋.∋#3#/07! ∋,#0/+(>%+!#∃%!)./4!3,+!3!≅0%:∋%Φ!/−!3! .//Η!)//Η7! −/../Φ%+!);!3!+%∗/,&#03#∋/,!/−!∗/0%!
3+:3,>%+! ≅0/#/#;≅%&! /−! +∋4∋#3..;! ≅0∋,#%+! +0%&&%&Κ! ϑ∃%! #%Γ#∋.%! +%&∋4,! 3,+!∗3Η∋,4! ≅0/>%&&! Φ3&! #∃%,!
+%∗/,&#03#%+!(&∋,4! #∃%! #//.Η∋#Κ! ϑ∃0/(4∃! 3! &%0∋%&! /−! +0/≅! ∋,! &%&&∋/,&! 3≅≅0/Γ∋∗3#%.;! Χα!≅30#∋>∋≅3,#&!
>0%3#%+!#∃%∋0!/Φ,!#%Γ#∋.%!≅0∋,#!−/0!#∃%!+0%&&Κ!ϑ∃%!≅30#∋>∋≅3,#&!%,434%+!Φ∋#∃!#∃%!≅0/>%&&!/−!∗3Η∋,4!)(#!
#∃%!∃∋4∃%0! −∋+%.∋#;!≅0/#/#;≅%&!≅0/:%+!#/!)%!∗/0%!3≅≅%3.∋,4!3,+!#∃%!≅30#∋>∋≅3,#&!)%>3∗%!%Γ>∋#%+!);!
−(#(0%!≅/&&∋)∋.∋#∋%&Κ!8∃∋.%!#∃∋&!&≅%>∋−∋>!40/(≅!+∋+!,/#!%Γ≅%0∋%,>%!#∃%!&3∗%!&#3#%!/−!Ο−./ΦΠ!3&!≅0%:∋/(&!
∋#%03#∋/,&7! #∃%! ≅0/>%&&! %,3).%+!∗/0%! ∋,Μ+%≅#∃! >/,:%0&3#∋/,&! #/! />>(0! >/,>%0,∋,4!∗/0%! &(&#3∋,3).%!
≅03>#∋>%Κ! ϑ∃%! ≅30#∋>∋≅3,#&! ∃3+! %Γ≅%0∋%,>%! /−! Φ/0Η∋,4! Φ∋#∃∋,! #∃%! −3&∃∋/,! ∋,+(&#0;7! %+(>3#∋/,! 3,+!
3>3+%∗∋>! 0%&%30>∃7! #∃%0%−/0%! #∃%∋0!≅%0&/,3.!%Γ≅%0∋%,>%&!Φ%0%!+∋−−%0%,#! #/! #∃/&%! −0/∗!3!,/,Μ+%&∋4,!
)3>Η40/(,+Κ!
!
!
Ε)−<;∀!ΖΡ!1%;6,9%Π![!
!
]ΚδΚς!Ι∀=∗∀2()%.!%.!Τ∀(9%4,!!
!
ϑ∃%!Ο6ΣΤ∴∴!9?λ6Ψ8Θ./3+Π!∋,#%0:%,#∋/,!3∋∗%+!#/!≅0/∗/#%!≅30#∋>∋≅3#∋/,!#∃0/(4∃!3,!/≅%,!∋,,/:3#∋/,!
3≅≅0/3>∃Κ!6%∗/,&#03#∋,4!≅0/#/#;≅%&!3,+!+%:%./≅∋,4!3!#//.Η∋#!#/!&∃30%!#∃%!≅0/>%&&!/−!Ο#%Γ#∋.%!+%&∋4,!
3,+! ∗3Η∋,4Π7! &(≅≅/0#%+! #∃∋&! −(0#∃%0Κ! ϑ∃%! 9(0.+! 0%−∋,%+! #∃%! >/,>%≅#7! +%∗/,&#03#∋/,! 3,+! #//.Η∋#! #/!
&(≅≅/0#! #∃%! +%&∋4,! 3,+! ∋∗≅.%∗%,#3#∋/,! /−! #∃%! Φ/0Η&∃/≅&! #∃3#! −/../Φ%+Κ! ϑ∃%! #//.Η∋#! ≅0/:∋+%+! 3!
∗%>∃3,∋&∗!#/!&(≅≅/0#!+%∗/>03#∋>!3,+!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!3#!3!./Φ!>/&#!(&∋,4!3>>%&&∋).%!3,+!(&%0Μ
−0∋%,+.;!#//.&Κ!ϑ∃∋&!)%>3∗%!3!.%30,∋,4!+%:∋>%!#/!&(≅≅/0#!Ο>/..%>#∋:%!∋∗34∋,∋,4Π!ηΥ∋∗)%..7!ΑΒΒχιΚ!ϑ∃0/(4∃!
≅30#∋>∋≅3#∋/,!%3>∃!>/,&(∗%0!>/,#0∋)(#%+!#/!3!Ο>/..%>#∋:%!>/..%>#∋/,Π!/−!+∋4∋#3.!#%Γ#∋.%!≅0∋,#!>/,>%≅#&!−/0!
/,%!+0%&&! (&∋,4! 3! 1(∋>Η! 3,+! 3>>%&&∋).%! #%Γ#∋.%! +%&∋4,! 3,+!∗3Η∋,4!≅0/>%&&7!Φ∃∋>∃! −/../Φ%+!3! &#34%+!
3≅≅0/3>∃Κ!ϑ∃%!+%>∋&∋/,! #/!>/,+%,&%! #∃%!≅0/>%&&!Φ3&!3≅≅.∋%+! #/!)0/3+%,! #∃%! 0%&%30>∃! 0%∗∋#! −0/∗!3!
 145 
&∗3..!40/(≅!/−!≅30#∋>∋≅3,#&!#/!3! .304%0!40/(≅!#∃0/(4∃!+%:%./≅∋,4!#Φ%,#;Μ∗∋,(#%!Φ/0Η&∃/≅!≅3>Η34%Κ!
ϑ∃∋&! %,3).%+! #∃%! ≅30#∋>∋≅3,#&! #/! &3∗≅.%! #∃%! ≅0/>%&&! 3,+! %Γ≅%0∋%,>%! #∃%! 3>#! /−!∗3Η∋,4! /,! 3! &∗3..!
&>3.%Κ!ϑ∃%!%&∋()∗!Β8=(0(+8+(.∗!∋5&&+!≅0/:∋+%+!:3.(3).%!&(≅≅/0#!Φ∃%,!+%.∋:%0∋,4!#∃%!Φ/0Η&∃/≅!+(0∋,4!3!
>/∗≅0%&&%+!≅%0∋/+!/−!#∋∗%!−/0!3!.304%!3(+∋%,>%Κ!ϑ∃∋&!&#0(>#(0%+!#∃%!≅3>%!3,+!−./Φ!/−!≅0/#/#;≅∋,4!3,+!
Φ/0Η&∃/≅!%Γ≅%0∋%,>%&7!3,+!#∃%!∃∋4∃!−∋+%.∋#;!≅0/#/#;≅%&!+%∗/,&#03#%+!∃/Φ!#∃%∋0!≅30#∋>∋≅3#∋/,!∗∋4∃#!
)%!−(0#∃%0!%Γ≅3,+%+!(≅/,Κ!!
!
]ΚδΚδ!∆<(2%5∀,!!
!
ϑ∃∋&! ∋,#%0:%,#∋/,!%:/.:%+!−0/∗!#∃%!%30.;!&#34%&!/−! ∋+%,#∋−;∋,4!3,!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!≅0/>%&&!3,+!
#//.Η∋#!#/!≅0/∗/#%!∗3Η∋,4!Φ∋#∃!≅∃;&∋>3.!∗3#%0∋3.&!3,+!#%>∃,∋1(%&Κ!ϑ∃%!≅∋./#!&#(+;!&(≅≅/0#%+!(&3)∋.∋#;!
3,+!Φ3&!−/../Φ%+!);!−/(0!Φ/0Η&∃/≅&!3,+!#∃0/(4∃!#∃%&%!∋#%03#∋/,&!3!>/∗)∋,%+!Ο>/..%>#∋:%!>/..%>#∋/,Π!
/−!ε]! ./ΦΜ−∋+%.∋#;!+%&∋4,! >/,>%≅#&! −/0! #∃%!+0%&&!Φ%0%!≅0/+(>%+Κ!8∋#∃∋,! #∃%&%!≅().∋>! Ο3>#∋/,! &≅3>%&Π!
34%,>;! %∗%04%+! −0/∗! ≅30#∋>∋≅3#∋/,! −/0! 3! +%∗/403≅∃∋>! 03,4∋,4! −0/∗! ∆Με∆! ;%30&! /.+Κ! ϑ∃%∋0! 34%! 3,+!
+%&∋4,! %Γ≅%0∋%,>%! Φ3&! +/>(∗%,#%+! Φ∋#∃∋,! #∃%! +%&∋4,! −3>∋.∋#3#∋/,! &∃%%#7! 3,+! #∃∋&! /(#≅(#! 43#∃%0%+!
−(0#∃%0! +3#3! #/! &(≅≅/0#! #∃%! −∋,3.! %:3.(3#∋/,! /−! #∃∋&! ∋,#%0:%,#∋/,Κ! 8∃∋.%! #∃%! %:3.(3#∋/,! ≅0/>%&&! /−!
0%−.%>#∋/,!/,.;!%:3.(3#%&! #∃%!%Γ≅%0∋%,>%!3,+!>/,#0∋)(#∋/,!/−! −3&#! −3&∃∋/,!>/,&(∗%0&!Φ∋#∃∋,!3!Ζ%,!Ρ!
−3&#!−3&∃∋/,!>/,&(∗%0!+%∗/403≅∃∋>7!#∃%!.//Η!)//Η!+/%&!,/#!%Γ>.(+%!#∃%∋0!>/,#0∋)(#∋/,Κ!
!
ϑ∃%!)./4!∋,>/0≅/03#%+!3++∋#∋/,3.!&/>∋3.!∗%+∋3!#//.&!&(>∃!3&!=3>%)//Η7!?∋,#%0%&#7!Ν&&((!3,+!60/≅)/ΓΚ!
ϑ∃0/(4∃! #∃%&%! /,.∋,%! >∃3,,%.&7! −(0#∃%0! +∋4∋#3.! >/,#%,#! %∗%04%+! #/! )(∋.+! 3! ,%#Φ/0Η! /−! ≅30#∋>∋≅3,#&7!
%,3).∋,4!#∃%∗!#/!&∃30%!−(0#∃%0!∋,&≅∋03#∋/,!/,.∋,%7!3,+!≅0/:∋+%!#∃%∗!Φ∋#∃!/,4/∋,4!3>>%&&!#/!#∃%!+∋4∋#3.!
.//Η!)//ΗΚ!ϑ∃%!/≅%,!+0/≅)/Γ!−/.+%0!3../Φ&!#∃%∗!#/!&∃30%!,%Φ!≅∃;&∋>3.!#%Γ#∋.%!≅0∋,#!>/,>%≅#&!3&!#∃%;!
3≅≅%30Κ! ϑ∃%!)./4!≅0/:∋+%&! ∋,&#0(>#∋/,&! #/! 0%Μ≅0/+(>%! #∃%!3,3./4! #//.Η∋#!/0! #/!+%:%./≅!+∋4∋#3.! #%Γ#∋.%!
≅0∋,#&!(&∋,4!∋+%,#∋−∋%+!∀≅≅&Κ!
!
∀./,4&∋+%!#∃%!+∋4∋#3.!>/,#%,#!3!≅∃;&∋>3.!)/+;!/−!Φ/0Η!Φ3&!+%:%./≅%+!#∃0/(4∃!≅0/#/#;≅∋,4!%3>∃!&#34%!
/−!#∃∋&!∋,#%0:%,#∋/,Κ!ϑ∃%&%!/(#>/∗%&!∋,>.(+%!&3∗≅.%&7!./Μ∃∋4∃!−∋+%.∋#;!≅0/#/#;≅%&!3,+!#∃%!≅∃;&∋>3.!3,+!
+∋4∋#3.!#//.Η∋#Κ!!
!
 146 
!
Ε)−<;∀!ΖΛ!+ΙΧΓΓ!ΣΗκ+∆ΜΦ∗%34!8∗%−!
!
!
Ε)−<;∀!ΖΘ!+ΙΧΓΓ!ΣΗκ+∆ΜΦ∗%34!=32∀8%%6!Π3−∀!
!
]Κ]!Χ:3∗<3()%.!!
!
]Κ]ΚΛ!Ι∀=∗∀2()%.!%.!Ε32)∗)(3()%.!!
!
ϑ∃%!Ο6ΣΤ∴∴!9?λ6Ψ8Θ./3+Π! ∋,#%0:%,#∋/,!%Γ≅3,+%+!(≅/,!#∃%!+%&∋4,!−3>∋.∋#3#∋/,!#//.Η∋#!);! ∋+%,#∋−;∋,4!
,%Φ! ∗%#∃/+&! 3,+! #//.&Κ! ϑ∃%! %&∋()∗! Β8=(0(+8+(.∗! ∋5&&+! Φ3&! 3≅≅.∋%+! #/! &(≅≅/0#! 3>#∋/,! Φ∋#∃∋,! %3>∃!
Φ/0Η&∃/≅! 3,+! ≅0/:∋+%+! 3! ≅∃;&∋>3.! ≅0/≅! #/!∗3,34%! ≅30#∋>∋≅3,#! ∋,#%03>#∋/,7! #∃(&! :3.(3).%! +3#3!Φ3&!
43#∃%0%+!#/!&(≅≅/0#!/)&%0:3#∋/,!3,+!0%−.%>#∋/,Κ!ϑ∃%!+%.∋:%0;!/−!3!&∃/0#7!!Φ/0Η&∃/≅!Φ3&!∗/0%!>/∗≅.%Γ!
 147 
#/!+%&∋4,!3,+!+%.∋:%0Κ!ϑ∃%!#∋∗%!>/,&#03∋,#&!0%1(∋0%+!3>>(03#%!+%.∋:%0;!−/../Φ∋,4!3!0%∃%30&%+!&#0(>#(0%!
#/! ∋,>.(+%! 3! +%∗/,&#03#∋/,Κ! ϑ∃%! ∗3Η∋,4! ≅0/>%&&! Φ3&! 0%+(>%+! #/! −/(0! &∋∗≅.%! &#%≅&7! 3,+! 3..! ≅0/≅&!
Φ∋#∃∋,!#∃%!#//.Η∋#!Φ%0%!≅0%≅30%+! ∋,!3+:3,>%Κ!ϑ∃∋&!Φ/(.+!,/#!∃3:%!)%%,!≅/&&∋).%!#/!3>∃∋%:%!Φ∋#∃/(#!
0%−%0%,>∋,4!#∃%!+%&∋4,!−3>∋.∋#3#∋/,!#//.Η∋#!3,+!0%−.%>#∋,4!(≅/,!≅0%:∋/(&!∋,#%0:%,#∋/,&Κ!
!
ϑ∃%!/≅%,!∋,,/:3#∋/,!3≅≅0/3>∃!0%1(∋0%+!#∃%!+%&∋4,!3,+!∋∗≅.%∗%,#3#∋/,!/−!3!#03,&≅30%,#!3,+!∋,>.(&∋:%!
#%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4! ≅0/>%&&Κ! ϑ∃%! #//.Η∋#! +%:%./≅%+! &(≅≅/0#%+! )0/3+! ≅30#∋>∋≅3#∋/,! −0/∗! −3&#!
−3&∃∋/,! >/,&(∗%0&! Φ∋#∃! :30;∋,4! +%&∋4,! &Η∋..&! 03,4∋,4! −0/∗! ,/:∋>%! #/! %Γ≅%0#Κ! ϑ∃%! +%&∋4,! −3>∋.∋#3#/0!
∗3,34%+!#∃%!≅3>%!/−!%3>∃!Φ/0Η&∃/≅!)(#!/,.∋,%! ∋,#%03>#∋/,!Φ3&!,/#! −3>∋.∋#3#%+Κ!ϑ∃%!−./Φ!/−!>/,#%,#!
Φ∋#∃∋,! /−−.∋,%! 3,+! /,.∋,%! &≅3>%! Φ3&! +/>(∗%,#%+! #/! +%∗/,&#03#%! #∃%! %30.;! &#34%&! /−! #%Γ#∋.%! ≅0∋,#!
>/,>%≅#(3.∋&3#∋/,Κ! ϑ∃%! ./Μ−∋+%.∋#;! %Γ3∗≅.%&! Φ%0%! >/,#∋,(/(&.;! 3+:3,>%+! #∃0/(4∃!∗/0%! ≅0/#/#;≅%&7!
+%∗/,&#03#∋,4! #∃%! −/../Φ∋,4! &#34%&!/−! #∃%!+%&∋4,!≅0/>%&&! #/Φ30+&!3! −∋,∋&∃%+!+0%&&Κ! ϑ∃∋&!∗%#∃/+!/−!
≅0/#/#;≅∋,4! &(≅≅/0#%+! #∃%! −3>∋.∋#3#∋/,!≅0/>%&&!3,+!+%∗/,&#03#%+! #∃%!:3.(%!/−! >/∗)∋,4!)/#∃!+%&∋4,!
3,+!−3>∋.∋#3#∋/,!&Η∋..&Κ!
!
ϑ∃%! ∋,#%403#∋/,! /−! &/>∋3.!∗%+∋3! #//.&! &(≅≅/0#%+! #∃∋&! ∋,#%0:%,#∋/,! )(#! −(0#∃%0! #%&#∋,4! ∋&! 0%1(∋0%+! #/!
%:3.(3#%!∃/Φ!#∃%;!>3,!)%&#!&(≅≅/0#!+%&∋4,!−3>∋.∋#3#∋/,Κ!=(#(0%!0%&%30>∃!Φ/(.+!>/,&∋+%0!+%:%./≅∋,4!3!
>/∗≅.%#%!/,.∋,%!&;&#%∗!#/!&(≅≅/0#!(≅./3+∋,4!3,+!+/Φ,./3+∋,4!>/,#%,#!/0!%:%,!:∋0#(3.!Φ/0Η&∃/≅&Κ!!
!
]Κ]ΚΘ!Χ:3∗<3()%.!Ι∀=∗∀2()%.!%.!Η3;()2)Π3()%.!!
!
ϑ∃∋&!∋,#%0:%,#∋/,!3##03>#%+!#∃%!.304%&#!40/(≅!/−!#∃%!#304%#!>/,&(∗%0!40/(≅7!Ζ%,!Ρ!Φ∃/!!)%>3∗%!3>#∋:%!
≅30#∋>∋≅3,#&! );! %,434∋,4! Φ∋#∃! 3! #%Γ#∋.%! +%&∋4,! 3,+!∗3Η∋,4! ≅0/>%&&Κ! ϑ∃%! /≅%,! ∋,,/:3#∋/,! 3≅≅0/3>∃!
&(≅≅/0#%+! ≅30#∋>∋≅3#∋/,! );! >/,&∋+%0∋,4! ∃/Φ! #∃%∋0! >/,#0∋)(#∋/,! >/(.+! )%! ∗3,34%+! #/! %,3).%! %3>∃!
≅30#∋>∋≅3,#! #/! &∃30%! 3,+! ≅0%:∋%Φ! #∃%∋0! /Φ,! >/,#0∋)(#∋/,Κ! ϑ∃%!Φ/0Η&∃/≅&! )%43,! );! ∋,#0/+(>∋,4! #∃%!
6ΣΤ∴∴! 9?λ6Ψ8Θ./3+! >/,>%≅#! #∃0/(4∃! 3! ≅∃;&∋>3.! +%∗/,&#03#∋/,! #/! &∃30%! #∃%! >/∗≅.%#%! +%&∋4,!
≅0/>%&&! −0/∗! #∃%!%30.;! &#34%&!/−! >/,>%≅#!+%:%./≅∗%,#! #∃0/(4∃! #/! #∃%! −∋,∋&∃%+! &#34%!/−!+%&∋4,!3,+!
≅0/+(>#∋/,!);! &∃/Φ>3&∋,4!≅0/#/#;≅%!430∗%,#&Κ! ϑ∃%!∃∋4∃Μ−∋+%.∋#;!≅0/#/#;≅%!+%∗/,&#03#∋/,!≅0/:∋+%+!
−(0#∃%0!&(≅≅/0#!);!%,3).∋,4!(&%0&!#/!≅0/_%>#!#∃%∋0!≅30#∋>∋≅3#∋/,!∋,#/!3!−(#(0%&!>/,#%Γ#Κ!
!
ϑ∃∋&!∋,#%0:%,#∋/,!3++0%&&%&!#∃%!>∃3..%,4%!/−!#∋∗%!>/,&#03∋,#&!Φ∃%,!#0;∋,4!#/!>/∗≅%#%!Φ∋#∃!#∃%!3≅≅%3.!
/−! −3&#! −3&∃∋/,! #/! +%:∋&%! 3! ≅0/>%&&! 3,+! #//.Η∋#! #/! %,3).%! ≅30#∋>∋≅3,#&! #/! 0%Μ>/,,%>#! Φ∋#∃! ≅∃;&∋>3.!
∗3#%0∋3.&!3,+!3>∃∋%:%!3!−∋,∋&∃%+!/(#>/∗%!Φ∋#∃∋,!3!&∃/0#!≅%0∋/+!/−!#∋∗%Κ!ϑ∃%!−%%+)3>Η!∃∋4∃.∋4∃#&!#∃3#!
#∃%!≅30#∋>∋≅3,#&!≅∃;&∋>3.!∋,#%03>#∋/,!Φ∋#∃!∗3#%0∋3.&!Φ3&!∗/0%!/−!3!,/:%.#;!#∃3,!+∋4∋#3.!∋,#%03>#∋/,Κ!ϑ∃%!
≅30#∋>∋≅3,#&! ∋+%,#∋−∋%+! #∃%∋0! ∋,#%03>#∋/,!Φ∋#∃! #∃%! ≅∃;&∋>3.!∗3#%0∋3.&! 3,+! #∃%∋0! %Γ≅%0∋%,>%! /−!∗3Η∋,4!
Φ3&!3!≅/&∋#∋:%!%Γ≅%0∋%,>%Κ!ϑ∃0/(4∃!∋,#%03>#∋,4!Φ∋#∃!#∃%!∗3#%0∋3.&!#∃%;!&(>>%&&−(..;!%Γ≅0%&&%+!Ο−./ΦΠ7!3!
∗%+∋#3#∋:%!&#3#%!Φ∋#∃∋,!#∃%!>0%3#∋:%!≅0/>%&&7!#∃∋&!&(≅≅/0#&! ∋,+∋:∋+(3.!Φ%..)%∋,4!);!/−−%0∋,4!3,!/(#.%#!
 148 
#/!3&&%0#!>0%3#∋:%!>/,#0/.!η2&∋Η&ς%,#∗∋∃3.;∋!5!Ε(,#%07!ΑΒΒ∆ιΚ!
!
ϑ∃%! &/>∋3.! %Γ≅%0∋%,>%! Φ3&! 3,! ∋,>%,#∋:%! −/0! ≅30#∋>∋≅3,#&! #/! >/∗%! #/4%#∃%0! >/..%>#∋:%.;! Φ∋#∃! #∃%∋0!
−0∋%,+&Κ!8∃∋.%!#∃∋&!∋,#%0:%,#∋/,!∋&!:%0;!∗(>∃!∋,!)%#3!−/0∗7!#∃%!≅30#∋>∋≅3,#!−%%+)3>Η!%Γ≅0%&&%+!3!+%&∋0%!
−/0!3.#%0,3#∋:%!−3&∃∋/,!&%0:∋>%&!#/!&(≅≅/0#!≅30#∋>∋≅3#∋/,!3,+!3≅≅0/Γ∋∗3#%.;!]ατ!η3..!>∃303>#%0∋&%+!3&!
Ζ%,!Ρι!/−! #∃%!≅30#∋>∋≅3,#&!&∋4,%+!(≅! #/! 0%>%∋:%! −(0#∃%0! ∋,−/0∗3#∋/,!3)/(#! −(#(0%!Φ/0Η&∃/≅&! η≅.%3&%!
0%−%0!#/!∀≅≅%,+∋Γ!Τ!ϑ%Γ#∋.%!6%&∋4,!Ν,#%0:%,#∋/,!∆ιΚ!!
]Κ]Κ[!Χ:3∗<3()%.!Ι∀=∗∀2()%.!%.!ϑ.(∀;:∀.()%.!3.4!∆Π∀.!ϑ..%:3()%.!
!
ϑ∃%!/≅%,! ∋,,/:3#∋/,!3≅≅0/3>∃!3≅≅.∋%+! #∃0/(4∃/(#! #∃∋&! ∋,#%0:%,#∋/,!≅0/:∋+%+!3,!3.#%0,3#∋:%!Φ3;!/−!
Φ/0Η∋,4! Φ∋#∃∋,! 3! −3&#! −3&∃∋/,! >/,#%Γ#Κ! ϑ∃%! %Γ≅%0∋%,>%! ∋&! 1(∋>Η7! 3>>%&&∋).%! 3,+! ∋,>.(&∋:%! )(#! :30∋%&!
#∃0/(4∃! 3! ≅0/>%&&! /−! ≅30#∋>∋≅3#∋/,Κ! ϑ∃∋&! +∋+! ,/#! &(≅≅/0#! ≅30#∋>∋≅3#∋/,! )%;/,+! #∃%! %30.;! &#34%&! /−!
>/,>%≅#(3.∋&3#∋/,!)(#!#∃%!>/∗≅.%#%!+%&∋4,!≅0/>%&&!Φ3&!≅0/#/#;≅%+!3,+!+%∗/,&#03#%+Κ!ϑ∃∋&!3≅≅0/3>∃!
3./,4&∋+%! #%Γ#∋.%! +%&∋4,! 3,+! ∗3Η∋,4! ≅0/>%&&! Φ3&! ∗/0%! &(&#3∋,3).%! #∃3,! ≅0%:∋/(&! 3##%∗≅#&! );!
3+/≅#∋,4! ./Μ−∋+%.∋#;! ∗3#%0∋3.&! 3,+! ∗3Η∋,4! ≅0/>%&&%&! #/! 0%+(>%! %,:∋0/,∗%,#3.! ∋∗≅3>#Κ! ϑ∃%! &#34%+!
3≅≅0/3>∃!#/!≅30#∋>∋≅3#∋/,!>/(.+!)%!%Γ≅3,+%+!(≅/,!#∃0/(4∃!−(0#∃%0!0%&%30>∃!);!≅0/:∋+∋,4!3!&3∗≅.%0!
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!
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%Γ≅./0%!∃/Φ!−3&#!−3&∃∋/,!>/,&(∗%0&!∗∋4∃#!%,434%!Φ∋#∃!#∃%!≅0/>%&&!/−!∗3Η∋,4!#/!%,∃3,>%7!#03,&−/0∗!
3,+! +%&∋4,! 430∗%,#&! 3,+! 3>>%&&/0∋%&7! 3,+! #∃(&! 0%+(>%! >/,&(∗≅#∋/,Κ! ϑ∃%! +%&∋4,! −3>∋.∋#3#/0!
/0>∃%&#03#%+!+∋−−%0%,#!3>#∋/,!&≅3>%&!#∃0/(4∃!3!&%0∋%&!/−!Τ.,>∋5.9∋Κ!ϑ∃%&%!Τ.,>∋5.9∋!+∋+!,/#!≅0%3>∃!
/0!+%∗3,+! &/>∋3.! 0%&≅/,&∋)∋.∋#;! )(#! 03#∃%0! &%#! #∃%! &>%,%! −/0!≅%/≅.%! #/!+%:∋&%! #∃%∋0! /Φ,!3>#∋/,! 3,+!
0%3.∋&%! #∃%∋0! /Φ,! ≅0∋,>∋≅.%&! #∃0/(4∃! ≅30#∋>∋≅3#∋/,Κ! ∀&! 3! 0%&(.#7! ≅30#∋>∋≅3,#&! )%43,! #/! Ο0%>.3∋∗!
/Φ,%0&∃∋≅Π! /−! #∃%∋0! >./#∃∋,4! 3,+! #∃%! .∋−%>;>.%! /−! #∃%! >∃/&%,! 430∗%,#!Φ3&! %Γ#%,+%+Κ! ϑ∃%! ./,4Μ#%0∗!
∋∗≅3>#!>3,,/#!)%!1(3,#∋−∋%+!Φ∋#∃∋,!#∃∋&!?∃6!0%&%30>∃!3,+!0%1(∋0%&!3!./,4∋#(+∋,3.!&#(+;!#∃3#!/)&%0:%&!
≅30#∋>∋≅3,#&!3,+!#∃%∋0!∋,#%03>#∋/,&!/:%0!3!./,4%0!≅%0∋/+!/−!#∋∗%Κ!!
!
ϑ∃%!+&/+(0&!%&∋()∗!(∗+&,−&∗+(.∗∋!30%!3∋∗%+!3#!+∋&0(≅#∋,4!#∃%!&≅%%+;!−./Φ!/−!−3&#!−3&∃∋/,7!#/!≅0/∗/#%!3!
∗/0%!&(&#3∋,3).%!−3&#!−3&∃∋/,!−(#(0%Κ!=.%#>∃%0!3,+!Ζ0/&%!ηΑΒΧΑι!3,+!:/,!Λ(&>∃!ηΑΒΧΧι!∃∋4∃.∋4∃#!#∃3#!
,%Φ!∗/+%.&! 30%! 0%1(∋0%+7! 3&! #∃%! ∋∗≅3>#! ∋,∋#∋3#%+! );! +%&∋4,%+! ∋,#%0:%,#∋/,&!Φ∋..! 3.Φ3;&! )%! .∋∗∋#%+!
Φ∋#∃∋,!#∃%!%Γ∋&#∋,4!≅303+∋4∗!/−!−3&#! −3&∃∋/,Κ!ϑ∃%!−∋,3.!&#34%!/−!#∃∋&!0%&%30>∃!+%:%./≅%+!Ο%Μ2/Μϑ%Γ#∋.%!
6%&∋4,Π7! 3,!%Γ≅./03#/0;!∗/+%.7! 3,+! #∃%!/:%03..! #∋#.%!/−! #∃∋&! #∃%&∋&Κ! ϑ∃∋&!∃3&!)%%,!+%∗/,&#03#%+!3,+!
#%&#%+! #∃0/(4∃! 3! −∋,3.! +&/+(0&! %&∋()∗! (∗+&,−&∗+(.∗! ∋,! /0+%0! #/! &(≅≅/0#! /#∃%0! +%&∋4,%0&! Φ∃/!Φ∋&∃! #/!
+%−∋,%7! +%&∋4,7! +%:%./≅! 3,+! +%.∋:%0! +%&∋4,! ∋,#%0:%,#∋/,&! #∃%∗&%.:%&Κ! ϑ∃∋&! ∗/+%.! &(≅≅/0#&! #∃%!
∋,#%403#∋/,!/−!&/>∋3.!∗%+∋3!#//.&!Φ∋#∃∋,!+%&∋4,! ∋,#%0:%,#∋/,&!#/!3∗≅.∋−;!3,+!%,>/(034%!≅30#∋>∋≅3#/0;!
>/,&(∗%0!3>#∋/,!/,!3!.304%0!&>3.%Κ!!
!
&%! (;<∗Ν! ∀.−3−∀! ).! 329)∀:).−! 3! 5%;∀! ,<,(3).38∗∀! =3,(! =3,9)%.! =<(<;∀! ;∀µ<);∀,! 3! .∀1! 6).4! %=!
3∗(∀;.3():∀!,Ν,(∀5!−∀3;∀4!(%!5∀∀().−!(9∀!.∀∀4,!%=!(9∀!=3,(!=3,9)%.!2%.,<5∀;Κ!!
!
!
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ΟΚΘ!∆8α∀2():∀!Λ!
()!∗+,!−)./0∗12!,+234−4,+34).!352)065!+!74312+3021!+.8!,2+−34−1!21941:!);!351!,+234−4,+3)2<!81/46.!
7+.8/−+,1!:4354.!351!−).31=3!);!;+/54).!+.8!31=3471!81/46.!
!
ϑ∃%!≅0∋∗30;!&#34%!/−!#∃∋&!0%&%30>∃!>/,+(>#%+!3!≅03>#∋>%!3,+!.∋#%03#(0%!0%:∋%Φ!#/!∗3≅!#∃%!≅30#∋>∋≅3#/0;!
.3,+&>3≅%!Φ∋#∃∋,! 3! −3&∃∋/,! 3,+! #%Γ#∋.%! +%&∋4,! >/,#%Γ#Κ! ϑ∃∋&! 0%:∋%Φ! ∋+%,#∋−∋%+! ,%Φ! 3≅≅0/3>∃%&! #∃3#!
&(≅≅/0#! >/,&(∗%0! ≅30#∋>∋≅3#∋/,! );! >/∗)∋,∋,4! &/>∋3.! 3,+! +∋4∋#3.! ∗%+∋3! #//.&Κ! ϑ∃%&%! −∋,+∋,4&! Φ%0%!
(≅./3+%+! /,.∋,%! #/! &∃30%! #∃%! −∋,+∋,4&! /−! Ο2/ΜΤ:%0;#∃∋,4Π! −/0! /#∃%0&! #/! 3>>%&&7! 0%:∋%Φ! 3,+! %Γ≅3,+!
(≅/,7! #∃∋&! ∃3&! )%%,! %Γ≅3,+%+!(≅/,!Φ∋#∃∋,! &%>#∋/,! ∆Κ∆! 3,+! ∋&! +/>(∗%,#%+!Φ∋#∃∋,!∀≅≅%,+∋Γ!∀Κ! ϑ∃%!
≅30#∋>∋≅3#/0;! +%&∋4,! .3,+&>3≅%!Φ3&! ∋..(&#03#%+! #/! ≅0/+(>%! 3! +∋3403∗! #/!∗3≅! %Γ∋&#∋,4! 3,+! %∗%04∋,4!
≅30#∋>∋≅3#∋/,!);!/)&%0:∋,4!∃/Φ!/,.∋,%!∗%+∋3!Φ3&!∋,−.(%,>∋,4!3!,%Φ!0%,3∋&&3,>%!30/(,+!∗3Η∋,4Κ!ϑ∃∋&!
0%:∋%Φ!3.&/! ∋+%,#∋−∋%+!#∃3#!/,.∋,%!&/>∋3.!3,+!+∋4∋#3.!∗%+∋3!3≅≅.∋>3#∋/,&!≅0/:∋+%!3,! ∋,−03&#0(>#(0%!3,+!
+∋0%>#! 0/(#%! #/!)0∋,4!3!,%Φ!&%0:∋>%! #/!∗30Η%#Κ! ϑ∃0/(4∃!,/:%.!%,#0%≅0%,%(0∋3.! 3≅≅0/3>∃%&7!)(&∋,%&&!
∗/+%.&! 30%! %∗%04∋,4! +%∗/,&#03#∋,4! >/,#%∗≅/030;! %Γ3∗≅.%&! /−! 3! ,%Φ! 03,4%!/−! >/##34%! ∋,+(&#0∋%&Κ!
ϑ∃%&%!+%∗/,&#03#%!∃/Φ!#∃%!≅0/>%&&!/−!∗3Η∋,47!>/∗)∋,%+!Φ∋#∃!/,.∋,%!∗%+∋3!∋&!∋,−.(%,>∋,4!3!,%Φ!≅/&#!
∋,+(&#0∋3.!0%:/.(#∋/,!η∀,+%0&/,7!ΑΒΧΑιΚ!ϑ∃%&%!≅03>#∋>3.!>3&%!&#(+∋%&!Φ%0%!40/(≅%+!);!#∃%∋0!3≅≅0/3>∃!
∋,#/! −∋:%! #∃%∗%&! 3,+! &(≅≅/0#%+! );! 0%−%0%,>∋,4! #∃%/0;! Φ∋#∃∋,! #∃%! .∋#%03#(0%! 0%:∋%ΦΚ! ϑ∃∋&! 0%:∋%Φ!
∋+%,#∋−∋%+! .∋∗∋#%+! 3>3+%∗∋>! .∋#%03#(0%! 0%−%0%,>∋,4! #∃%&%! 3≅≅0/3>∃%&! Φ∋#∃∋,! #∃%! >/,#%Γ#! /−! −3&∃∋/,7!
#%Γ#∋.%! /0! &(&#3∋,3).%! +%&∋4,Κ! 8∋#∃∋,! #∃∋&! 0%:∋%Φ! #∃%! +∋&>∋≅.∋,%! 3,+! ∋,+(&#0;! /−! &(&#3∋,3).%! #%Γ#∋.%!
+%&∋4,! ∋&! 3.&/! (,+%0Μ0%≅0%&%,#%+! ∋,! >/,#03&#! #/! −3&∃∋/,Κ! ϑ∃∋&! ≅0%&%,#3#∋/,! +∋+! ,/#! >/,#0∋)(#%! 3!
≅03>#∋>3.!/(#>/∗%!#/Φ30+&!#∃%!0%&%30>∃!≅03>#∋>%7!∃/Φ%:%07!#∃%!+%>∋&∋/,!#/!&∃30%!#∃%&%!−∋,+∋,4&!/,.∋,%!
≅0/:∋+%+! 3! :3.(3).%! >/,#0∋)(#∋/,! 3&! ,%Φ! >/,,%>#∋/,&! Φ%0%! %&#3).∋&∃%+7! 3./,4&∋+%! ∋,:∋#3#∋/,&! #/!
+%.∋:%0! #∃%! ≅0%&%,#3#∋/,! 3,+! Φ/0Η&∃/≅&! ∋,#%0,3#∋/,3..;Κ! ϑ∃∋&! ∃∋4∃.∋4∃#%+! #∃%! &∋4,∋−∋>3,>%! /−!
∋,#%403#∋,4!&/>∋3.!∗%+∋3!#//.&!Φ∋#∃∋,!#∃%!0%&%30>∃!≅0/>%&&7!3./,4&∋+%!#∃%!0%&%30>∃!≅03>#∋>%Κ!
!
&9;%<−9!%.∗).∀!3−∀.2Ν!).4):)4<3∗,!3.4!2%55<.)()∀,!23.!,93Π∀!3.4!=%;5!(9∀);!%1.!.3;;3():∀,!3.4!
∀2%∗%−)∀,Κ!
!
!
!
!
!
!
!
!
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ΟΚ[!∆8α∀2():∀!Θ!
()!1/3+>74/5!351!1;;1−3!);!+!81/46.!;+−4743+34).!2)71!+/!+!∗1+./!);!>2)+81.4.6!351!1=,1241.−1!);!351!
;+/3!;+/54).!−)./0∗12!,+234−4,+34).!352)065!4.−70/491!31=3471!81/46.!+.8!∗+?4.6!,2)−1//1/!
!
ϑ∃%! 3>#∋/,! 0%&%30>∃! ∗%#∃/+/./4;! &(≅≅/0#%+! 3,! ∋#%03#∋:%! 3≅≅0/3>∃! #/! #∃%! 0%&%30>∃! ≅03>#∋>%Κ!
ϑ∃0/(4∃/(#! %3>∃! ∋#%03#∋/,! ,%Φ! ∋,&∋4∃#&! %∗%04%+! #/! &(≅≅/0#! #∃%! ,%Γ#! &#34%! /−! 0%&%30>∃! 3,+!
+%:%./≅∗%,#Κ! ϑ∃∋&!∗%#∃/+! /−! #%Γ#∋.%! +%&∋4,! ∋,#%0:%,#∋/,&! %∗%04%+! 3&! 3! ,%Φ! %Γ≅./03#/0;! 0%&%30>∃!
3≅≅0/3>∃Κ! Ε/Φ%:%07! #∃%;! 0%1(∋0%+! >30%−(.! >/,&#0(>#∋/,! #/! Η,∋#! #/4%#∃%0! 3! &%0∋%&! /−! #%>∃,∋1(%&! #/!
+%:%./≅! #∃%∋0!/Φ,! ∋,>.(&∋:%!≅0/>%&&!/−!∗3Η∋,4Κ! ϑ∃%! 3>#∋/,! 0%&%30>∃!∗%#∃/+/./4;! &(≅≅/0#%+!+%&∋4,!
−3>∋.∋#3#∋/,!3,+!#∃0/(4∃!%3>∃!∋#%03#∋:%!>;>.%!3!≅3#>∃Φ/0Η!/−!∗%#∃/+&!Φ3&!3&&%∗).%+Κ!ϑ∃%!/(#>/∗%!/−!
#∃∋&!Φ3&!#∃%!+%&∋4,!−3>∋.∋#3#∋/,!#//.Η∋#!+/>(∗%,#%+!Φ∋#∃∋,!∀≅≅%,+∋Γ!ΛΚ!
!
ϑ∃0/(4∃!#∃%!∗%#∃/+!/−!+&/+(0&!%&∋()∗!(∗+&,−&∗+(.∗∋!#∃∋&!0%&%30>∃%0!)0/3+%,%+!#∃%!%Γ≅%0∋%,>%!/−!#∃%!
−3&#!−3&∃∋/,!>/,&(∗%0!);!+%:%./≅∋,4!∋,>.(&∋:%!#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&%&Κ!∀+/≅#∋,4!#∃%!0/.%!
/−! +%&∋4,! −3>∋.∋#3#/0! Φ3&! 0%1(∋0%+! #/! ≅(0&(%! #∃%! ∗%#∃/+! /−! 0%&%30>∃∋,4! #∃0/(4∃! +&/+(0&! %&∋()∗!
(∗+&,−&∗+(.∗∋∀!ϑ∃%!≅03>#∋>%!/−!−3>∋.∋#3#∋/,!∋&!,/#!#03+∋#∋/,3..;!#3(4∃#!Φ∋#∃∋,!#%Γ#∋.%!+%&∋4,!%+(>3#∋/,!3,+!
#∃%!0%&%30>∃%0!3+:3,>%+!#∃∋&!&Η∋..Μ&%#!);!0%&%30>∃∋,4!3,+!3≅≅.;∋,4!,%Φ!3≅≅0/3>∃%&7!%Γ≅3,+∋,4!(≅/,!
≅0%:∋/(&!%Γ≅%0∋%,>%&!3,+!%,434∋,4!Φ∋#∃!−(0#∃%0!#03∋,∋,4!ηΝ+%,Η7!ΑΒΧΒιΚ!ϑ∃∋&!Η,/Φ.%+4%!>/(.+!,/#!)%!
#03,&−%00%+! #∃0/(4∃! 3! #%Γ#)//Η! 3,+! 03#∃%0! 0%1(∋0%+! ∃3,+&! /,! %Γ≅%0∋%,#∋3.! .%30,∋,4! #/! 3+:3,>%Κ!
ϑ∃0/(4∃! ∋#%03#∋:%! >;>.%&! /−! 3>#∋/,! 0%&%30>∃7! ,%Φ! +%&∋4,! −3>∋.∋#3#∋/,! #//.&! 3,+! ∗%#∃/+&! )%43,! #/!
%∗%04%Κ! ∀&! #∃%! −3>∋.∋#3#∋/,! &Η∋..&! )%>3∗%! −(0#∃%0! 3+:3,>%+! #∃%! ≅3>%! 3,+! −./Φ! /−! %3>∃! Φ/0Η&∃/≅!
∋∗≅0/:%+Κ! ϑ03+∋#∋/,3..;! +%&∋4,%0&! 30%! ,/#! #03∋,%+! #/! −3>∋.∋#3#%! /0! +%&∋4,! −./Φ! ηϑ∃/0≅%7! ΑΒΧΧιΚ! ϑ∃%&%!
&Η∋..&! %∗%04%+! #∃0/(4∃! 0%∃%30&%+! /0>∃%&#03#∋/,7! #∃(&! %,∃3,>∋,4! #∃%! +%&∋4,! 3,+! +%.∋:%0;! /−! %3>∃!
Φ/0Η&∃/≅! /0! %:%,#Κ! ϑ∃%!+%&∋4,! −3>∋.∋#3#∋/,! #//.Η∋#! %∗%04%+! 3&! #∃%! ≅03>#∋>%! %:/.:%+! #/! ∋,>.(+%! ,%Φ!
∗%#∃/+&! 3,+! #//.&7! −/../Φ∋,4! %3>∃! ∋#%03#∋/,! /−! #∃%! 3>#∋/,! 0%&%30>∃Κ! ϑ∃0/(4∃! +%:%./≅∋,4! ∋,>.(&∋:%!
+%&∋4,! ≅0/>%&&%&! 3,+! +%&∋4,∋,4! #//.Η∋#&! #/! &(≅≅/0#! ≅30#∋>∋≅3#∋/,! Μ! +%&∋4,! −3>∋.∋#3#∋/,! &Η∋..&! 3,+!
>3≅3)∋.∋#∋%&!)%>3∗%!∗/0%!3+:3,>%+7!%,3).∋,4!40%3#%0!%,434%∗%,#!Φ∋#∃!#∃%!≅30#∋>∋≅3,#&!3,+!&()_%>#!
∗3##%0Κ!ϑ∃%!6%&∋4,!=3>∋.∋#3#∋/,!ϑ//.Η∋#!Φ3&!0%−%0%,>%+!#/!)0/3+%,!>/,&(∗%0!≅30#∋>∋≅3#∋/,!Φ∋#∃∋,!#∃%!
#%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&7!∋#!3.&/!&(≅≅/0#%+!#∃%!∋,#%403#∋/,!/−!&/>∋3.!∗%+∋3!#//.&Κ!∀&!3!0%&(.#7!
,%Φ!>/,&(∗%0! 0%.3#∋/,&∃∋≅&!∃3:%!%:/.:%+!)%;/,+! #∃%!Φ/0Η&∃/≅&! −3>∋.∋#3#%+!);! #∃%! 0%&%30>∃%0Κ!ϑ∃%!
≅30#∋>∋≅3,#&!3.&/!&(≅≅/0#%+!#∃∋&!);!&∃30∋,4!#∃%∋0!%Γ≅%0∋%,>%!Φ∋#∃∋,!#∃%∋0!/Φ,!&/>∋3.!∗%+∋3!≅.3#−/0∗&!
3,+!/,.∋,%!,%#Φ/0Η&Κ!!
!
!
+∀,)−.∀;,! 1),9).−! (%! 2%.(;)8<(∀! (%! 3! 5%;∀! ,<,(3).38∗∀! ).4<,(;Ν! 3.4! ∀.−3−∀! 2%.,<5∀;,! .∀∀4! (%!
∗∀3;.!9%1!(%!8∀!4∀,)−.!=32)∗)(3(%;,!Ξ!(9),!,9%<∗4!8∀!Π3;(!%=!(9∀);!∀4<23()%.!3.4!Π;%=∀,,)%.3∗!Π;32()2∀Κ!
!
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ΟΚΥ!∆8α∀2():∀![!
()!,2),)/1!−21+3491!/32+31641/!;)2!81/46.4.6!+.8!81917),4.6!31=3471!81/46.!4.31291.34)./!3)!,2)80−1!
+!>)8<!);!:)2?!35+3!/0,,)23/!;+/3!;+/54).!−)./0∗12!1.6+61∗1.3!+.8!81917),/!.1:!,+2+846∗/!;)2!
;+/3!;+/54).!:435!216+28!3)!/0/3+4.+>4743<!
!
ϑ∃%! >/,&#0(>#! /−! 3! #%Γ#∋.%! +%&∋4,! ∋,#%0:%,#∋/,! >∃3..%,4%&! ∗3&&! >/,&(∗≅#∋/,! #∃0/(4∃! /−−%0∋,4! 3,!
3.#%0,3#∋:%!≅0/≅/&∋#∋/,Κ!ϑ∃%!∗3∋,!>∃3..%,4%!Φ∃%,!+%&∋4,∋,4!%3>∃!∋,#%0:%,#∋/,!Φ3&!#∃%!∋+%,#∋−∋>3#∋/,!
/−! #∃%! #%Γ#∋.%!+%&∋4,!3,+!∗3Η∋,4!≅0/>%&&Κ!ϑ∃%!≅03>#∋>%!/−! #%Γ#∋.%!∗3Η∋,4! ∋,>.(+%&!3!+∋:%0&%! 03,4%!/−!
&Η∋..&7!#%>∃,∋1(%&!3,+!∗3#%0∋3.!Η,/Φ.%+4%Κ!Τ3>∃!∋,#%0:%,#∋/,!0%1(∋0%+!3,!∋,>.(&∋:%!3≅≅0/3>∃!#/!%,3).%!
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3Π7!≅≅Κ!∆ϖΧβΚ!!
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Σ∋&&3,%,7!ϑΚ!ηΑΒΒαιΚ!1,.Λ!3Εµ!+.!Υβ!Ω∗−&∋+()8+(∗)!+5&!=,&8+(.∗!.Β!Β8∋5(.∗!Τ(+5.2+!+5&!=,&8+(.∗!.Β!Β8Γ,(=!
Τ8∋+&Κ!6,&8+(−(+Μ!<&∋()∗&,!Λ&&+∋!4&=5∗.0.)Μ!Κ2,.9&Κ!≅≅Κ!ΧϖΧΒΚ!!
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